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INTRODUCTION

The ginger o f  commerce i s  the dried  underground rhizome 

o f  g inger (Z in g ib er  <?If1 ctaftlg B o a co .) . This has a re fresh in g  

odour and p leasing  ta ste  and i s  used mainly as a sp ice  and 

medicine s in ce  5000 B.C. In the present day , the uses o f  ginger 

i s  increased in  d if fe r e n t  forms which n a tu ra lly  increases the 

demand o f  the same a l l  over the w orld.

India s t i l l  continues to  be the la r g e s t  producer and 

su p p lier  o f  ginger and ginger products. Kerala contribu tes 50 

per cent o f  the production o f  ginger (45500 tonne) and 73 per 

cent o f  the area in  India (26800 h a ). U tter Pradesh, West 

Bengal, Himachal Pradesh and Andhra Pradesh are the other major 

producing s ta tes  in  India.

India accounts f o r  about 50 per cent o f  the world export 

o f  g in ger which is  40 per oent o f  the annual production . Next 

to  pepper, g inger i s  the moat important sp ice  exported from 

In d ia , accounting f o r  12.88 per cent (9464.50 mt) o f  the sp ice  

export from India (73478.98 mt) during the year 1977-78. Apart 

from dry ginger we are a lso  exportin g  ginger o i l  (9 7 7  kg worth

a. 5 .2  lakhs) and o leores in  (7 1 5  kg worth Ks. 1 .2  la k h s ).

Ginger and i t s  products contribute 9 .89 per oent o f  to ta l  

export earnings from sp ices  (P a .138 c r o r e s ) .  Exports o f  ginger 

from India have shown Increase both in  teraa o f  quantity and 

earnings from 6050.48 m etric tonnes valued at Its. 2.10 crores



In 1972-73 to  9464*50 m etric tonnes valued at R a.13.64 crores 

in  1977-78. We are not in  a p o s it io n  to  meet the world demand. 

The p r ice  o f  ginger i s  presently  ru lin g  abnormally high (R s .1 8 /- 

per kg o f  dry g in ger) which was on ly Ha.5.22 per kg in  1968-69 

and R s.8 .57  per kg during 1975-76 and i f  s u f f ic ie n t  q u a n tities  

are made a v a ila b le , India can su b sta n tia lly  increase the fo re ig n  

exchange earning from th is  crop . Hence there i s  urgent need f o r  

in crea sin g  the production to  cope up with the increased demand 

f o r  export as w ell as f o r  in tern al requirem ents.

Although the importance o f  g inger as a sp ice  and m edici­

nal crop i s  w ell known in  India from time immemorial, research 

inform ation on th is  crop i s  meagre. While considering  the im­

portance o f  th is  crop in  the economy o f  our country, the product­

ion o f  marketable q u a lity  g in ger i s  inadequate. Indian ginger 

i s  regarded as next in  q u a lity  to  Jamaican ginger because o f  i t s  

high f ib r e  content. The production end p rod u ctiv ity  o f  ginger 

in  India i s  a lso  low . There was n ot much a tten tion  on the 

q u a lity  o f  g in ger t i l l  re cen tly .

The in trod u ction  o f  g lngerin  (g in ger o le o re s in ) which 

contain  a l l  the fla vou rin g  and pungent p r in c ip le s  present in  

the o r ig in a l sp ice  has increased the p o s s ib i l i t i e s  o f  exp anding 

i t s  exp ort. The use o f  o le o re s in , a s t e r i le  product provides 

a so lu tio n  to  the unhygienic nature o f  sp ice  u t i l i s a t io n .  The 

pungency or fla v ou r  o f  o leo res in  can be adjusted to  the required 

strength  and thereby provide uniform ity o f  fla v ou r  and avoid



h ot-sp ots  re su ltin g  by the use o f  ground a r ic e .  I t  a lso  

f a c i l i t a t e s  export by reducing tonnage during transport and 

provides p o ten tia l employment in  the centre o f  production .

This n ecessita ted  v a r ie ta l screening with due emphasis on 

y ie ld  and q u a lity .

Many o f  the types cu ltiva ted  have acquired d if fe r e n t  

reg ion a l o r  lo c a l  names although the type o r  v a r ie ty  i s  o ften  

the same. This confusion  can be avoided only by f ix in g  up 

s p e c i f i c  m orphological c r i t e r ia  f o r  id e n tify in g  s p e c i f i c  types 

o r  v a r ie t ie s .

The use o f  g inger in  d if fe r e n t  forms are in crea sin g .

The q u a lity  requirement f o r  d if fe r e n t  products such as dry 

g in g er , g in g er in , g inger o i l ,  g in ger b e e r , vitam inised e f f e r ­

vescent ginger-pow der, g in g era le , p ic k le s , g inger candy, ginger 

essen ces , e t c .  are qu ite d i f fe r e n t .  Therefore i t  i s  a lso  

e ssen tia l to  find  out the content o f  important chemical c o n s t i­

tuents at d if fe r e n t  stages o f  m aturity.

No work has been done on the m orphological d escr ip tion  

o f  d i f fe r e n t  ginger types to  c la s s i fy  them. Though q u a lity  

evaluation  has been undertaken in  respect o f  few ty p es , qu a lity  

evaluation  based on m orphological and y ie ld  ch a ra c te r is t ic s  has 

not been made. S im ilarly  the v a r ia tion s  in  chemical co n s t i­

tuents at d if fe r e n t  stages o f  m aturity a lso  requ ire d eta iled  

study. Therefore the present in v e s t ig a tio n  was undertaken



with the fo llo w in g  o b je c t iv e s }

1. To fin d  out the f e a s ib i l i t y  o f  f ix in g  up 
s p e c i f i c  m orphological c r i t e r ia  to  id e n t ify  
d if fe r e n t  typ es.

2. To evaluate the comparative y ie ld  and re la t iv e  
to leran ce  to  important pests and d ise a se s .

3. To evaluate the q u a lity  in  terms o f  dryage, 
o le o re s in , o i l  and crude f ib r e  content in  
d if fe r e n t  typ es .

4 . To study the q u a lity  va ria tion s  at d if fe r e n t  
periods o f  m aturity.
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EUVIEV* QP LIIikAIiJKii

A number o f  workers have studied the v a r ie t a l ,  cu ltu ra l 

and other economic characters o f  th is  important apice crop in  

India aa w ell as other producing cou n tr ies . An attempt i s  

made to  provide a comprehensive review on d if fe r e n t  aspects 

taken up f o r  the present in v e s t ig a tio n . They are presented 

below.

1 .  ftqiffllnftUflfl.

The germplaam c o lle c t io n  and screen ing stu d ies  in  ginger 

in clu d in g  31 ty p es , conducted at the Central P lantation  Crops 

Research In s t itu te , fasargode ( Anon, 1972) showed that maximum 

germination was in  type Maran (91''*) fo llow ed  by Nadia (90 .6  >, 

Karakal (8 8 .9  ) and Bajpai ( 8 8 *). Thankamma P i l la i  (1975) 

observed maximum germination percentage in  the type U tter 

Pradesh (98 .0  ) fo llow ed  by the types 3a jpa l (9 7 .5  )* Burdwan 

(9 3 .8  ) ,  Vengara (91*3 ) and Assam (9 1 .3 " ) .  Aocording to  Nair 

(1975) the types Maran and Thinladium recorded s ig n if ic a n t ly  

h igher percentage o f  gem in ation  over K io -d e -J a n e iro , China 

and S iera leon . Thankamma P i l la i  &£ a l .  (1976) n oticed  maximum 

gem in ation  in  Maran and Mohitaagar, follow ed  by Valluvanad, 

^ynad L oca l, Bahreica and Jamaica.

Cvenson (197Q) found that when ginger was germinated at 

constant s o i l  temperatures o f  2 0 , 25* 30 and 3 5 *C, a s ig n i­

f ica n t  quadratic re la tio n sh ip  ex isted  with an optimum o f  25 

and 26*0. In another experiment in vo lv in g  three constant



(2 2 .5 »  27.5 and 32 .5*C) and nine f lu c tu a t in g  temperature 

regim es, corresponding with mean s o i l  temperatures varying 

from 24.2 to  3O.0*C, a marked e f f e c t  o f  temperature was 

again found in  constant temperature treatm ents, the optimum 

being at 27*5 C, However, with f lu c tu a t in g  tem peratures, 

growth appeared to  be somewhat le s s  dependent on temperature 

and the optimum was s l ig h t ly  h igher ( 29*C),

Bakhuyzen ( 19 37) observed that during the la t e r  phase 

o f  a ctiv e  vegeta tive  growth, the plant ra p id ly  accumulated 

carbohydrates and appeared to  become r e la t iv e ly  le a s  e f f i c i e n t  

in  p rotein  than in  carbohydrate e la b o ra tio n . M ille r  ( 1938) 

stated that the rhizome was the region  o f  food  storage and 

the great bulk o f  food m ateria ls which accumulated in  plants 

were carbohydrates, fa t s  and p rote in s .

Purewal (1957) showed that there was h igh ly  s ig n ific a n t  

and p o s it iv e  c o rre la tio n  between plant height and y ie ld  in 

tuberous plants l ik e  co lo ca s ia . Ihra ( 1959) reported that the 

development o f  rhizome was c lo s e ly  associa ted  with that o f  

shoot. Curtis (1959) observed that the development o f  storage 

organs was g rea tly  influenced by day len g th , temperature and 

a va ila b le  n u trien t supply. arry  ( 1962) studied the morpho­

lo g ic a l  characters o f  fo u r  d if fe r e n t  commercial types o f  

g inger -  A fr ican , Jamaican, Cochin and Japanese g in ger.



Thomas and Kannan (1969) reported that H io-de-Janeiro 

was a vigorous growing type with b igger sized  and w ell formed 

rhizom es, fr e e  and w ell se t f in g e rs . Thankamma ; i l l a i  (1973a) 

pointed out that the 31 types te s te d , showed s ig n ific a n t  

d iffe r e n c e s  in  th e ir  vegeta tive  characters such as number o f  

t i l l e r s ,  height o f  p lants and number o f  le a v e s . She a lso  re­

ported that plant height and l e a f  number were found to  be 

associated  with rhizome y ie ld .

Nair (1975) observed no s ig n if ic a n t  d if fe re n c e  among 

the f iv e  types se lected  f o r  the t r ia l  on l in e a r  growth in  the 

ea rly  sta ges . There was no d iffe re n c e  among the types in  the 

case o f  number o f  t i l l e r s  per clump at the I n i t ia l  stage o f 

development but at su ccessive stages o f  growth, pronounced 

d iffe r e n ce s  were obtained. Among the ty p es , R io-de-Janeiro  

and S ieraleon  were s ig n if ic a n t ly  su p erior  in  t i l l e r  production . 

Those two types were at the top  in  l e a f  prod action  a ls o . 

However, there was no s ig n ific a n t  d if fe re n ce  in  le a f  area 

among the f iv e  types o f  g inger.

3. Cultural. .praotlssff*

Lokanath and Dash (1964) opined that a gracing o f  

6 x 6 inches was beat to  g ive  higher y ie ld  than 9 x 9 inches 

or  12 x 12 inches ir re sp e ctiv e  o f  the p lanting method adopted. 

P lanting on f l a t  beds subsequently converted to  ridge beds 

gave s ig n if ic a n t ly  h igher y ie ld  than e ith e r  f l a t  o r  ridge 

planting a lon e . Xannan and Nair (1965) reported that p lanting



daring the f i r s t  week o f  A pril instead o f  May or June produced 

highest y ie ld . The a p p lica tion  o f  l e a f  mulch immediately 

a f t e r  p lanting and about s ix  weeks la t e r  using a to ta l  o f  

20 tonnes o f  leaves per hectare resu lted  in  a 200 per cent 

increase in  y ie ld  over the non-mulched crop .

Aiyadurai (1966) on review ing the Scheme fo r  research 

on ginger in  Wynad (K erala) found that there was no added 

advantage in  ploughing the land more than the minimum required 

(4 to  6 t im es). The seed rate o f  1200 lb  to  1400 lb  per acre 

was found to  be optimum and spacing o f  9" x 6 ” and 9” x 9" were 

necessary fo r  g ettin g  the maximum y ie ld  in  g in ger. Mulching 

the crop with 15000 lb  o f  green le a f  per acre was s u f f ic ie n t .

At Thodupuzha the planting o f  la rg e -s iz e d  seed rhizomes ( i . e .

1y'f to  2 ) M) gave s ig n if ic a n t ly  increased y ie ld  than planting 

o f sm all-sized  seed m aterial ( i . e .  ?" to  1 " ) .  C loser spacing 

o f 6" x 6 " was found to  g ive su b sta n tia lly  higher y ie ld s . He 

a lso  found that sandy loam to  loam s o i l  waa best fo r  ginger 

cu lt iv a tio n  in Himachal Pradesh. P lanting the seed rhizomes 

at a depth o f  1 .5  inches had given b e tte r  y ie ld s .

Hair and Varna (1970) noted that the y ie ld  o f  ginger 

was not increased by increase in  number o f  plooghihgs before 

p la n tin g» the maximum required was found to  be fou r  to  s ix .

The y ie ld  waa to a great extent in fluenced  by the date o f  

p lanting , fa r ly  p lanting by the f i r s t  week o f  A pril was found 

to be the b e s t . Among tne d if fe r e n t  apacings t r ie d ,  the resu lts  

had shown that c lo s e r  s pacings o f  2 2.9  x 15.2  cm and 22. 9x22.9  cm



were the beat f o r  maximum y ie ld . They a lso  found that the 

y ie ld  and s ize  o f  seed b it  were co rre la te d , the optimum size  

being one ounce.

Randhawa and Nandpuri (1970) studied the various cu l­

tu ra l operations f o r  g inger and found that optimum spacing was 

25 cm between rown and 15-20 cm between p lan ts. Mulching with 

green le a f  was found to  be an esse n tia l operation  fo r  high 

y ie ld  and tne optimum being three a p p lica tion s  at the rate o f  

1 2 .5 , 5 and 5 tonnes per hectare f o r  the f i r s t ,  second and 

th ird  mulching re s p e c t iv e ly . Optimum seed rate was found to  

be 1250 kg per h ectare , each seed b i t  being about one ounce 

in  w eight.

Pandhawa g£ ai,. (1972) revealed that h ighest y ie ld s  

resulted from 20 x 20 and 20 x 50 cm spacings. Large rhizomes 

(150 g with 4-6  buds) gave higher y ie ld s  than small ones 

(60 g with 2 buds).

Thankamma P i l la i  (1973b) observed that a seed rate o f  

1800 kg per hectare produced s ig n i f ic a n t ly  superior e f f e c t  

on number o f  t i l l e r s ,  height o f  p lan ts , breadth o f  leaves and 

y ie ld  o f  rhizome, ^uralidharan (1973) pointed out that a 

heavy mulch could change the physical and chemical environment 

o f  the s o i l  underneath, re su ltin g  in  increased a v a ila b i l i t y  

o f  phosphorus and potassium.



4 . EtsftlllMur..AtimUflfl«

Ashby (1948) observed that increased dose o f  n itrogen  

increased the rate o f  le a f  production in  a l l  cu ltiva ted  crops 

while in s u f f ic ie n t  n itrogen  reduced the y ie ld  d r a s t ic a lly  and 

a lso  decreased the q u a lity  o f  plant products whereas excess 

n itrogen  delayed flow erin g . Further excess supply o f  n ltrogsn  

reduced c e l l  th ickness and hence the p lants were more su scep ti­

b le  to  the attack  o f  in sect  pests and d isease  organisms,

A very high response o f  ginger to  n itrogen  has been 

recorded by the Department o f A g ricu ltu re , Jamaica (Anon, 1953). 

Grosman (1954) recommended a top  d ress in g  o f  f e r t i l i z e r  mixture 

( 10 : 8 s7 ) a t the rate o f  5 cwt per acre f o r  h igher y ie ld  o f  

g in ger,

hayed (19605 recommended the a p p lica t io n  o f  10000 l b  o f  

powdered c a t t le  manure to  supply 50 lb  o f  n itrogen  or the 

a p p lica tion  o f  10000 lb  o f  green le a f  at the time o f  p lanting 

and a second a p p lica tion  o f  5000 lb  per a c re , about 45 days 

a fte r  p lantin g  to  get the same e f f e c t .  He a lso  recommended 

the a p p lica tion  o f  25 lb  o f  n itrogen  in  the form o f  ammonium 

sulphate fo r  maximum production o f  ginger and stressed  the 

importance o f  a p p lica tion  o f  both organ ic and inorgan ic form s.

Abraham (1960) found that turm eric and ginger were 

supposed to  be s im ila r  in  th e ir  plant food requirements as 

they belong to the same fam ily  ssingiberaceae. A pplication  o f  

50 lb  V , 50 lb  P2O5 and 100 lb  K2O per acre  was found to  give 

maximum y ie ld  o f  ginger (Anon, 1960) .



Bussel (1955) Investigated the e f f e c t  o f  n itrogen  on 

plant growth and concluded that i t  was needed fo r  the rhizome 

development o f  long  duration  crops whereas in  short duration 

crops the e f f e c t  o f  n itrogen  was on ly  on the top .

Kannan and Nair ( 1965) reported that g inger was an 

exhaustive crop and required heavy manuring with 25-30  tonnes 

o f  c a t t le  manure per hectare as 'nasal dose and f e r t i l i z e r  

mixture o f  TI 1 (3 :8 :1 6 ) at the rate o f  450 kg per hectare fo r  

increased production .

Thomas (1965) observed that f o r  ra is in g  economic crops 

o f  g inger in  v irg in  s o i l s  in  Wynad, a p p lica tion  o f  N and 

P2O5 was not necessary , provided the crop was supplied with 

10 tonnes o f  organic matter and 15000 l b  o f  green le a f  mulch 

per hectare.

Aiyadurai (1966) found that the a p p lica tion  o f organic 

manure at 150 lb  n itrogen  per acre in  two or  three instalm ents 

in  the fo ra  o f  cow-dung over a basal d ressin g  o f  f iv e  cart 

loads o f  c a tt le  manure per acre gave high y ie ld s , He a lso  

observed an increased y ie ld  o f  1600 lb  o f  green ginger per 

acre by the a p p lica tion  o f mustard o i l  cake in add ition  to  

basal dressing  o f  c a t t le  manure in  Assam. Work done at 

Himachal Pradesh showed that n itrogen  f e r t i l i z a t io n  o f t  e 

crop with 50 to  100 lb  n itrogen  per acre had s ig n if ic a n t ly  

inert?used the y ie ld  by 18 to  32 per cent and a lso  improved 

the dry matter content o f  rhizome.



Randhawa and Nandpuri ( 1969) reported that the a p p li­

ca tion  o f  100 kg n itrog en , 50 kg P2O5 and 50 kg K2 O increased 

the plant h e igh t, number o f  branches and the y ie ld  o f  rhizomes 

in  Himachal Pradesh.

I t  has bean found that ginger responded even to  a 

h igher doae o f  f e r t i l i z e r s .  The maximum y ie ld  o f  45,000 kg 

green ginger per hectare was recorded in  case o f  R io -d e - 

Janeiro when 100 kg N, 100 kg ? 2°5  200 kg K20 per hectare

were applied  (H air and Varma, 1970).

Dasaradhi §£ aJL» (1971) stressed  the importance o f  

n itrogen  at the a ctiv e  growth and t i l l e r in g  stages i . e . ,  

between 120 to  135 days and 200 t o  210 days from p lanting .

At that tim e, the n itrogen  consumption was high which went up 

to  three per cent in  lea v es . But i t  was normal at other tim es. 

They fu rth er  concluded that re a d ily  a v a ila b le  form o f  n itrogen  

should be applied  during that sta ges .

I a;Jan and Singh (1972) showed that though saw-dust 

when used alone was harm ful, the a p p lica tion  o f  urea along 

with saw-dust to  s o i l  resu lted  in  a s ig n if ic a n t  increase in  

y ie ld  in  g in ger. Increase in  growth characters such as 

t i l l e r s ,  leaves per plant and height o f  p lants were a lso  noted.

Saraawat (1972) found that a p p lica tion  o f  phosphorus 

at 20 and 40 kg per hectare increased the y ie ld  o f  g inger by 

21.5 and 11.5 per cent r e s p e c t iv e ly , whereas n itrogen  and



potash wore in e f fe c t iv e .  The o i l  content was adversely  

a ffe c te d  by n itrogen  a p p lica t io n s . Thankamma P i l la i  (1973b) 

found that h igher le v e l  o f  n itrogen  produced s ig n if ic a n t  

e f f e c t  on the number o f  le a v e s , breadth o f leaves and number 

o f  t i l l e r s .

Muralldharan at. a l .  (1974) revealed that 70 kg n itrogen  

per heotare s ig n if ic a n t ly  increased the number o f  t i l l e r s  and 

y ie ld  o f  rhizom e, but the a p p lica tio n  o f  phosphorus had no 

e f f e c t  while potash at the rate o f  140 kg per hectare s ig n i­

f i c a n t ly  reduced the y ie ld  o f  rhizom e, o th er  plant characters 

remained u n a ffected .

Muralldharan and Bamaokutty (1977) noted the e f f e c t  o f  

potash and boron on the growth and y ie ld  o f  ginger and conclud­

ed that boron at 15 kg per hectare increased the number o f  

t i l l e r s  per clump, number o f  leaves per clump and reduced the 

incidence o f  s o f t - r o t  d ise a se . But fu rth er  increase in  boron 

le v e l  reduced the y ie ld .  The treatment combination o f  120 

XgO and 10 kg boron per hectare produced the maximum number o f  

leaves and t i l l e r s  per clump.

Khan (1959) reported that the type Burdwan, an in tr o ­

duction  from West Bengal recorded the maximum y ie ld  o f  th irteen  

times the quantity o f  seed used while the type H io-de-Janeiro 

from B razil ex ce lled  a l l  oth er types in  rhizome s i z e ,  but i t s  

to ta l  y ie ld  amounted to  on ly  e igh t times the seed ra te .



Kannan and Nair (1965) recorded a high y ie ld  o f  25000 

to  30000 kg o f  green ginger per hectare In the oase o f  R io -d e - 

danelro and 18000 to  20000 kg (green ) per hectare in  the type 

China. The re su lts  achieved by the scheme f o r  research on 

ginger at Assam (A iyadurai, 1966) showed that the type Nadia 

co n s is te n tly  recorded the h ighest y ie ld . Kio-d e-Janeiro  and 

Tmad a lso  appeared as pro m issing typ es . According to  him 

the ginger types B io-de-Janeiro  and China recorded 25 to  30 

per cent more y ie ld  than the lo o a l  typ es. Thomas (1966) 

reported that in  a t r ia l  o f  18 types in  K erala, I io -d e -J an e iro  

y ie lded  32550 lb  per aore as compared with the type China 

(16758 lb  per a c r e ) .  Nair (1969) reported th at the experiments 

conducted at Ambalavayal had shown that Maran gave an equ ally  

good y ie ld  as that o f  B io -d e -Jan eiro .

Thomas and Kannan (1969) observed that in  a f iv e  year 

t r ia l  o f  14 stra in s  o f  g inger the type M o-d e-J an eiro  was 

s ig n i f ic a n t ly  su p erior  in  y ie ld  to  a l l  o th er s tra in s  except 

China and gave an average y ie ld  o f  25000 lb  per a cre .

Turalidharan (1972) from the stu d ies  on the comparative 

performance o f  12 types o f  ginger found that the type liio -d e - 

Janeiro was s ig n if ic a n t ly  su p erior  to  a l l  other types except 

the type Assam f o r  the y ie ld  o f  green g in ger.

Ihankamma l l l l a i  (1973a) reported that the g inger types 

Wynad Kunnamangalam, Wynad L oca l, Turn and China were high 

y ie ld in g  while Teechi and U tter Pradesh were low y ie ld in g .



Sankaranarayana (1974) recorded an y ie ld  o f  12000 to  

23000 kg per hectare o f  green ginger in  gen era l. The percent­

age o f  dry  g inger to  green ginger varied from 16.25 to  22 per 

oent.

Thankamma P i l l a i  (1974) analysed the y ie ld  data from 35 

g in ger types and showed that maximum y ie ld  was recorded in 

types auoh as Nadia, Poona, Thinladiua, Burdwan, Juggijan and 

Taiwan re sp e c t iv e ly .

Hair (1975) reported that o f  t in  fo u r  types stu d ied , the 

type B io-de-Janeiro  recorded the maximum y ie ld  follow ed  by 

China, Maran, S ieraleon  and Thinladium.

Thankamma P i l la i  (1975) found that among the 32 cu ltiv a rs  

o f  g in ger , y ie ld  was maximum in  Wynad Manantody follow ed by 

' rnad Manjeri and Jorhat.

Hair sX Hi* (1976) observed that o f  the eleven cu ltiv a rs  

o f  ginger stu d ied , Hadia gave the h ighest y ie ld  o f  green ginger 

(4933.5  kg/ha) and dry ginger (1021 kg/ha) follow ed by Himachal 

Pradesh w ith 4400 kg per hectare and 819 kg per hectare respect­

iv e ly .

Thankamma P i l la i  and Nambiar (1976 reported that the 

y ie ld  was maximum in  Valluvanad (1 1 .5  kg/3m ) fo llow ed  by Assam 

(11 .07  kg/3a2 ) and Maran (9*73 kg/3m2 ) .  P xotic  ty p es , Bangkok 

and Jamaica, planted in  pots and types China and Tafingiva raised 

in  the f i e ld  y ie lded  large  and th iok  rhizom es.



6 • TlHallty

According to  Kannan and Hair (1965) the drying percent­

age o f  the type R io-de-Janeiro  was 16-18 with a f ib r e  content 

o f  5.19 per oent whereas in  the case o f  China the recovery o f 

dry g inger to  green ginger varied from 1 3 -1 5  per oen t, with a 

low f ib r e  content o f  3.43 per cent.

The review o f  Aiyadarai (1966) on the scheme f o r  research 

on ginger in  Wynad (K erala) recorded that the recovery o f  dry 

ginger was h ighest in  Vengara, Brnad, S ie ra leon , Himachal iradesh 

and Karakal while i t  was low in  China and H io-de-Jan eiro . He 

a lso  reported that the types Karakal, Bard wan, Trnad and China 

had the le a s t  f ib r e  content and Hiaaenal Pradesh, ” yaore and 

Bajpal had the highest f ib r e  content.

T r ia ls  conducted by Thomas (1966) revealed that R io -d e - 

Janeiro was the best type . He recorded a drying perce r&age o f  

16.25 and crude f ib r e  content o f  5.19 per cent in  R io -de-Jan eiro . 

The next best was China which y ie lded  15 per cent o f  dry to  

green ginger and 3.43 per cent f i b r e .

Hair (1969) f e l t  that Maran was a su perior  one as that 

type gave a higher percentage o f dry g inger to  green ginger and 

was com paratively le s s  su scep tib le  to  s o f t - r o t  d isea se .

Gulat1 ( 1969) obtained e sse n tia l o i l  from the rhizomes 

o f Z ingiber elatum (w ild  ginger) with a y ie ld  o f  0.59 per cent 

based on fresh  w eight. I t  was found to  contain  bom eol and



form ic and a c e t ic  a c id . O il (0 .1 7  per cen t) was a lso  obtained 

from Z ingiber p-hrvaanthum. Connell and Sutherland <1969) 

opined that the pungency o f  g in ger was due to  i t s  conversion 

products shogaol and eingerone.

A th re e -d ire c t io n a l TLC an a lysis  o f  the e sse n tia l o i l s  

and o le o re s in s  from f iv e  d if fe r e n t  samples o f  ginger showing 

odour d iffe re n ce s  (A rctander, 1969) showed c le a r ly  d istin g u ish ­

able patterns and the s ig n ifica n ce  o f a group o f  oxygenated 

compounda in  the odour o f  g inger more than the d iffe re n ce s  in  

terpene hydrocarbons.

Krishnamoorthy gl. &L. ( 1970) reported that the peelings 

o f  ginger contained some amount o f  o i l  which could be used fo r  

d i s t i l l a t i o n .  So a lso  the leaves ju s t  before  the time o f  

harvest contained some o i l  which could be d is t i l l e d  at the time 

o f h arvest. The fla v ou r  q u a lity  o f  the o i l  obtained from green 

ginger was much su perior to  that from dry g in ger. They a lso  

reported high o i l  content in  types such as Manantody (K erala) 

and Mysore (2 .7  ) follow ed  by Assam ( 2 ) ,  dorhat and Utter 

Iradesh (2 ) ,  Maximum o le o re s in  content was recorded in  the 

type Assam (9 .3  ) follow ed  by Manantody (9*2 ) ,  U tter Pradesh 

( 8 . 8 ) and dorhat ( 8 .3  ) .

Nair and Varrna (1970) found that the optimum time o f  

harvest was 260 days a ft e r  p lan tin g . The crop was harvested 

215 days a f t e r  p lanting and subsequently at 15 days in terva l 

upto 275 days. A steady increase In the peroentage o f  v o la t i le



o i l  was noted upto 260 days o f  p lanting and fa r th e r  delay  in 

harvest decreased the percentage o f  o i l  and increased the 

f ib r e  content.

Natara^an sLk &!• (1970) reported that the chemical 

an a lysis  o f  various raw gin ger samples done at CFTRIt Mysore, 

showed that the v o la t i le  o i l  varied from 1.25 to  2.81 per cen t, 

crude f ib r e  1.4 to  9 .5  per cen t, cold  a lcoh o l ex tra ct 1.12 to

5 .9  per cent and acetone ex tra ct 5.11 to  11.71 per cen t. They 

a lso  stressed  the importance o f  evo lv in g  and popularising 

proper v a r ie t ie s  o f  g inger f o r  use in  sp e c ia lize d  products. 

Connell and Jordan (1971) had claimed that h igher c i t r a l  was a 

c h a ra c te r is t ic  o f  A ustralian  type g in ger.

Muralidharan ( 1972) observed that the percentage re­

covery o f  dry ginger from green ginger was the low est in  

H io-de-Janeiro w hile the type Tura recorded the h ighest value 

(25 .09  ) which was on par with Padia and Himachal 1radesh. The 

low est f ib r e  content was n oticed  in  types Himachal , radesh 

(4 .2 3 ? ) and Tura (4 .53 ) but those were poor y ie la e rs . The 

h ighest o leo res in  content o f  7.1 per cent was observed in 

Kuruppaapady follow ed by v<ynad L oca l, Assam, Mysore, Valluvanad 

and Narasapattom. He recommended the types l ik e  Kuruppampady, 

Wynad l o c a l ,  ■\ssam and Valluvanad f o r  la rge  sca le  cu ltiv a tio n  

to  feed the processing in d u stry , s in ce  they possessed both the 

q u a lit ie s  o f  h igher y ie ld  and h igher content o f  o le o re s in .



Govindarajan (1972) conducted stu d ies  to  fin d  out the 

d iffe re n ce  between the e sse n tia l o i l  and o le o re s in  obtained 

from green and dry ginger and concluded that the concentrates 

from green ginger were su perior  in  odour, Mis work a lso  

suggested that h igher c i t r a l  was a ch a ra c te r is t ic  o f  green 

ginger odour and care fu l handling to  preserve that component 

could give a superior o i l  o r  o le o re s in ,

Lewis fti H i, (1972a) opined that Jamaican ginger was 

valued most because o f  i t s  f in e  lem on-like odour. A frican 

ginger was considered in fe r io r  while the Indian ginger known 

in  the world market as Cochin ginger was regarded as next to 

Jamaican but su perior to  ginger from A fr ica .

Experiments conducted by Natarajar* £& al., (1972) to  

study the chemical com position o f  d if fe r e n t  ginger types 

revealed that the types such as Mysore ( 2 .7 t ) ,  Manantody (2 .7 ^ ) 

and i’mad ihanjeri ( 2 .5  ) were r ich  in  v o la t i le  o i l  content 

whereas i t  was minimum in Nadia (1 .0  ) fo llow ed  by Ernad 

Chernad, xoona, Thingpuri and China (1 .4  ')• L&ximum acetone 

ex tra ct was recorded in  types l ik e  Assam and Eanantody (9 .3  

and 9. 2 ? r e s p e c t iv e ly ) .  The types Kunnamangalam and Nadia were 

found to  be low in  f ib r e  content (4 .7 9 ’ and 5.67 j .  The 

re su lts  on maturity stu d ies  revealed that most o f  the co n st i­

tuents l ik e  v o la t i le  o i l ,  acetone ex tra ct and crude f ib r e  con­

ten t increased during the course o f  m aturity (from September 

to December).



?d

Lewis a l . (1972b) studied the various constituen ts 

o f  ginger (commercial types) and found that Cochin ginger 

was b o ld , l ig h t  brown, p artly  peeled having lem on-like odour 

and fla v o u r . The y ie ld  o f  v o la t i le  o i l  was 2 .2  per cent and 

n o n -v o la t ile  ex tra ct (T .D .c .)  4 .25  per cen t. S iera leon  ginger 

was plump, dark, partly  peeled from a id es ; pungent and s l ig h t ly  

camphoraceous y ie ld in g  1.6  per cent o i l  and 7 .2  per cent o le o ­

r e s in . N igerian ginger was b o ld , l i g h t ,  partly  peeled , f ib r o u s , 

very pungent and camphoraceous in fla v o u r . They y ie lded  2, 
per cent o i l  and 6 .5  per cent n o n -v o la t ile  e x tr a c t . Jamaican 

g in ger was very b o ld , very l i g h t ,  b u ff co lou red , c le a r ly  peeled , 

d e lic a te  in  aroma and fla v o u r , v o la t i le  o i l  one per cent and 

n o n -v o la tile  ex tra ct 4 .4  per cen t.

They a lso  presented the chemical an a lysis  data fo r  the 

various ginger types grown in  Ind ia . According to  them high 

v o la t i le  o i l  content was recorded in  Mysore ( 2 . 1 ) ,  VJynad 

P'anantody ( 2 " ) ,  Assam (1 .9  ) and Jtter iradesh  (1 .8  •> types, 

thylene d ich lo r id e  ex tra ct was h ighest in  Wynad iianantody 

(5 .2 5  ) follow ed  by Karakal ( 3 . 9 5 Jtter Pradesh (3 .9  ) ,

Viynad Local (3 .8  ) and K io-de-Janeiro (3*67 )• 3ut i io -d e -  

Janeiro ex ce lled  a l l  o th er  types in  a lco h o l ex tract ( . 3* > 

follow ed  by Wynad liana;itody (7 .1 7  ) ,  Vengara (5 .8 9  ) ,  Wynad 

Local (5 .81 ) and Valluvanad (5 .76  ' ) .

Jogi fit. ai,. (1972) studied the changes in  crude f i b r e ,  

fa t  and protein  oontent o f  g inger at d if fe r e n t  stages o f  

m aturity (5* 5 .5 , 6 , 6 .5  and 7 months a f t e r  p lanting) o f  some



important typ es . They showed that m oistare, crude protein  

and fa t  content decreased with advanced m aturity whereas, 

the crude f ib r e  showed an in crea sin g  trend. Harvesting a fte r  

198 days o f  p lanting ( 6 .5  months) was recommended when the 

le v e l  o f  l ip id  was low est and f ib r e  oontent h igh est.

Mathai and Prakash (197?) found that the type K io-de- 

Janeiro gave the maximum y ie ld  o f  o le o re s in  follow ed by the 

types Manantody and Karakal. They a lso  revealed that F io -d e - 

Janeiro and V/ynad Panantody gave the maximum to ta l  ash and 

possessed the h ighest f ib r e  content.

• athew g i  al,. (1972) reported that the type I lo -d e -  

daneiro exce lled  a l l  other types in  the y ie ld  o f  e sse n tia l 

o i l  (2 .5  ) .  The next best type was liysore (2 .1  ) follow ed  by 

wynad Lanantody (2 ) and Assam (1 .9  ) .  He a lso  studied the 

odour ch a ra c te r is t ic s  o f  the o i l  o f  27 c u lt iv a r s . Most o f 

the cu lt iv a rs  were normal in  odour but FSaran was more lemon 

scented than normal, Assam and B ieraleon  more pungent whereas 

Wynad Kunnamangalam, Burdwan and Juggi^an were m ilder. Gas 

chromatographic stu d ies revealed that fresh  ginger o i l  obtain ­

ed from d is t i l la t io n  o f  whole ginger had a higher curcuaene 

content and low er zingiberene content than that from peeled 

and dried g in ger. I t  was In terestin g  to  note that ginger 

peel o i l  contained higher amount o f  curcuaene than zingiberene 

when compared with commercial dry ginger o i l .

Mathai (1973) in  h is  q u a lity  stu d ies  on s p ic e s , analysed



20 types o f  ginger f o r  th e ir  dry m atter and o le o re s in  oontent. 

He reported that dry m atter varied from 11.1 per cent in  R io - 

de-Janeiro to  20.4 per cent in  Prnad Che mad but i t  was 16.1 

per cent in  Maran and 21.4 per cent in  S iera leon . The acetone 

ex tra ct was maximum in  Joraat (10.1 > follow ed  by Thinladium, 

S iera leon  ( 6 .B * ), H io-de-Janeiro ( 6 .6  ) and Maran (5  )• He 

a lso  pointed out that the y ie ld  o f o le o re s in  was higher when 

a lcoh o l was used as the solvent and the dry matter increased 

with m aturity o f  rhizome while the crude f ib r e  content decreas­

ed with age.

Lewis (1073) stressed  the importance o f  s e le c t in g  proper 

v a r ie ty  o f  sp ice  f o r  o i l  and o le o re s in  e x tra c t io n . He opined 

that the main considerations o f  the v a r ie t ie s  grown fo r  drying 

were the physical appearance o f  the dried  rhizomes and the 

y ie ld  o f  dry ginger per h ectare . He recommended the fo llow in g  

fou r  types fo r  the ex tra ction  o f  o i l  and o le o re s in . T io -d e -  

Janeiro ( o i l  -  3 .5  ' ;  NVE -  6" ) ,  Manantody ( o i l  -  2 j  ? !T -5 .3  : ) ,  

Maran ( o i l  -  2’i$ NVK -  4 .3< ) and Wynad Local ( o i l  -  1 .5*!

HV -  3 .9  ) .  Gingerol content o f  the ginger o le o re s in  was 

found to  be 25-30  per cen t.

Muralidharan (1974) recommended R io -d e -J a n e iro , Assam, 

U tter Pradesh, Vengara and Wynad Local f o r  green ginger pro­

d u ction . He fu rth er  explained that the maximum recovery 

( 25.09  ) o f  dry ginger was n oticed  in  the type Tura on par 

with Iladia and Himachal Pradesh. He pointed out that the



types Wynad L oca l, Vengara, H io-de-Jan eiro , Assam, Kuruppam­

pady, Valluvanad and Nxnad iian jeri were ab le  to  give more than 

200 kg o le o re s in  per hectare which were su itab le  fo r  process­

ing industry .

L-tathai (1974) conducted q u a lity  stu d ies  in  sp ices  and 

concluded that in  g in g er , o le o re s in  content was higher in 

ea r ly  stages o f  growth. I t  was 10.1 to  16.1 per cent in  the 

th ird  month and 4 .8  to  9 per cent in  the seventh month.

•‘a ir  (1975) observed that when o le o re s in  content decrea­

sed , crude f ib r e  content in creased , He a lso  worked out the 

co rre la tio n  o f  y ie ld  with the important m orphological charact­

ers and found p o s it iv e  co rre la tio n  in  a l l  oases.

He fu rth er  recorded the highest drying percentage in  

types S iera leon  and Maran. Maximum o le o re s in  content was in 

T io-de-Jan eiro  and low est in  Thinladium. H io-de-Janeiro acco­

unted the maximum crude f ib r e  content whereas i t  was minimum 

in  Maran.

fe la i §& a l .  (1975) observed that o i l  and o le o re s in  

y ie ld s  o f  ginger increased with tuber age. re fr ig era ted  s to ­

rage fo r  upto fou r  weeks did not a f f e c t  qu a lity  but storage 

at room temperature had adverse e f f e c t s .

Nambudiri &£ §1 * (1975) concluded that the g ingerol 

content in  o le o re s in  was maximum in  Narasapattom (56 . )

follow ed  by Thingpuri 0 1 .3  ’ ) ,  S iera leon  (2 7 .9  > and Thin­

ladium ( 1 6 .5 0 .



Guenther (1975) considered Jamaican g in ger as the 

f in e s t  grade, possessing the most d e lic a te  aroma and fla v ou r . 

The Cochin q u a lity  ranked second. I t  exh ib ited  a character­

i s t i c  lem on-like by-note which was respon sib le  f o r  the pre­

feren ce  o f  Cochin ginger by some people even to  that o f 

Jamaican g in ger. West A frican  ginger was u sua lly  considered 

to  rank th ird , o f  a l l  ginger grades, i t  possessed the great­

e s t  pungency and gave the h ighest y ie ld  o f  e s se n tia l o i l .

Mathal (1976) studied the seasonal v a r ia tion s  in  the 

chemical constituen ts o f  sp ice  cu lt iv a rs  and found that o le o ­

r e s in , starch  and e sse n tia l o i l  content increased with increase 

in  m aturity whereas the crude f ib r e  content decreased with 

m aturity in  the case o f  pepper.

7. la s t s  and d ise a se s .

T r u ji l lo  (1963) iso la te d  Fusarlum oxvsporma from d is ­

eased ginger which was pathogenic to  healthy rhizom es. Hot- 

water treatment at temperatures and times below the thermal 

death point o f  the rhizome fa ile d  to  k i l l  the fungus. Tempera­

ture at 50*C fo r  ten minutes con tro lled  roo t knot nematodes in 

ginger rhizom es.

Kannan and Hair (1965) reported that lo s s e s  due to  the 

attack  o f  rhisoiae-rot caused by I ythium ajahanideraatum to  the 

crop even ranged from 80-90 per oent in  seriou s oases.



Aiyadurai ( 1966) reported that tre a t in g  the seeds and 

s o i l  at the time o f  p lanting with Cheshunt compound (one ounce 

in  two ga llon s  o f  water) at 0 .2 5  p in t per p it  or w ettable 

Cereaan 0 .1  per cent at 0.25 pint per p it  was found to  be 

e f fe c t iv e  in  the con tro l o f  s o f t - r o t  d ise a se . He a lso  found 

that spraying the crop with Bordeaux mixture (4 :4 :5 0 )  could 

con tro l the le a f -s p o t  d isease o f  g in ger. Nair (1969) expressed 

that the type Maran was com paratively to le ra n t to  s o f t - r o t  

d isease while K io-de-Janeiro was qu ite  su sce p tib le .

Oarma and Nambiar (1 374) found that the incidence o f  

s o f t - r o t  was 22.78 per cent in  p lo ts  treated  with Aureofungin 

at 200 ppm and 28.34 per cent in  those treated with 0.1 per 

cent Oaptafol as against 68.88  per cent in  c o n tro l . They a lso  

reported that the le a f -s p o t  incidence was le a s t  in  p lo ts  tre a t­

ed with Thiram 0.1 per cent follow ed  by Carbendazin (0 .1  ' ) .

Sarma a l . (1975) showed that the incidence o f  s o f t -  

ro t  d isease was the le a s t  in  ginger types dorhat and S ieraleon  

(11 .25 ) as against 82 per cent in  Kuruppampady. Hair ( 19 75 ) 

concluded that the type Karan was s ig n if ic a n t ly  superior with 

regard to  the to leran ce  to  rh izom e-rot. China was the most 

su scep tib le  to  the above d isea se .

Sarna aL. ( 1976) reported that methoxyethyl mercuric 

ch loride  treated p lo ts  recorded s ig n if ic a n t ly  le s s  Incidence 

o f  s o f t - r o t  ( 10 .8  } in  g inger. Brahma and Hambiar (1976)



recorded le a s t  incidence (4*0 o f  le a f -s p o t  In p lo ts  treated 

w ith Maneb plus sin© and Bordeaux mixture one per oent.

Kumar (1977) observed w ilt in g  and rhizom e-rot character­

ised  by premature droop ing , w ilt in g , yellow in g  and drying o f  

plants in  patches o r  in  whole bed. The basal portions were 

d is co lo u re d , shrunken and sometimes watery. The causal orga­

nism was id e n t if ie d  as rosarium so la n i Mart.



MATERIALS AND METHODS



MATEBIALS AND METHODS

The present in v e stig a tio n  was undertaken from A pril 

1977 to  June 1973 at the Be search S tation  and In stru ction a l 

Para, C ollege o f  H orticu ltu re , V ellanikkara with a view to 

screen out the g inger types based on q u a n tity , q u a lity  and 

r e la t iv e  to leran ce  to  pests and d ise a se s . An attempt was 

a lso  made to  v e r i fy  the q u a lity  v a r ia tion s  a t d if fe r e n t  

maturity l e v e ls .

The f i e ld  t r ia l  was undertaken in  loamy la t e r i t e  s o i l  

o f  moderate f e r t i l i t y .  The topography o f  the land was fa i r ly  

le v e l  and qu ite uniform with good drainage f a c i l i t i e s .

1. Ptfflgn and layout.

Design

Number o f  types 

Number o f  r e p lica t io n s  

Total number o f  p lo ts  

Net p lo t  s iz e  

Gross p lo t s iz e

Total experimental area 

Spacing

Total number o f  plants 
per p lo t

5 x 5  l a t t i c e

25

4

100

5m x 1m

3 . 6m x 1 . 6m ■ 5.76 sq.m. 
in c lu s iv e  o f  30 cm channel 
a l l  round.

688 sq.m.

25cm x 25cm



2* fm aB .

The fo llo w in g  are the 25 ginger types se lected  f o r

the study: 

71 Valluvanad

72 am Vengara

73 - Brnad Che mad

T4 - Emad Man^eri

75 - Wynad Local

76 - Wynad Kunnaaangalam

77 - Bajpal

T8 - Karakal

79 - Taiwan

710 - T afingiva

711 - S iera leon

T12 - Thodupuzha

713 - Maran

714 - K io-de-Janeiro

T15 - Wynad tenant ody

716 - Buruppaapedy

717 - Arippa

710 - Thingpuri

719 - U tter Pradesh

T20 - Hinachal Pradesh

721 - J orhat

722 - Naraaapattoa



T23 -  Nadia

?24 -  China

T25 -  Assam

A to t a l  o f  fo u r  b locks accommodating fo u r  r e p l ic a t ­

ions having 25 p lo ts  in  each re p lica t io n  were la id  ou t. 

Boundaries, both ou ter and in  between r e p lica t io n s  were a lso  

provided•

3. C u ltiva tion .

The land was ploughed fo u r  tim es and beds o f  5m x 1m 

with 20cm height and 30cm channel around each bed were formed.

Ginger rhizomes o f  25 se lected  types from the germplasm 

c o l le c t io n  o f  the c o lle g e  were u t i l iz e d  as planting m ateria l. 

The rhizomes were soaked f o r  30 minutes in  0.25 per cent 

A g a llo l-3  so lu t io n  to  which was added 'icalux at the rate o f 

1 ml f o r  2 1 o f  so lu tio n  and spread under shade to  drain  the 

water. Those treated seed rhizomes were used f o r  p lanting .

The se lected  seed rhizomes were out in to  b i t s  o f  15 g weight 

each b it  haring one o r  two v ia b le , healthy buds. They were 

spaced at 25cm x 25cm. P lanting was done on 3rd May 1977.

The fou r  types i . e . ,  io -d e -J a n e ir o , Maran, Kuruppampady and 

ynad Local which were se lected  f o r  studying the qu a lity  

va ria tion s  at d if fe r e n t  periods o f  m aturity were planted in  

separate p lo ts .

Mulching was undertaken tw ice at the rate o f  15 tonnes 

and 7 .5  tonnes o f  green leaves per h ectare ; f i r s t  at the time



o f  p lanting and the second 45th day a ft e r  p lan tin g . arthing 

up was done tw ice .

rganic manure in  the fo r a  o f  c a t t le  manure was applied 

as basal dressin g  at the rate o f  5 tonnes per h ectare . The 

dose o f  f e r t i l i s e r  applied was 100 , 100 and 200 kg o f N, P2O5 

and K2O per hectare r e s p e c t iv e ly .

needing was done fou r  times during the cropping season.

As a precaution  against s o f t - r o t  d ise a se , s o i l  drench­

ing  was done with A g a llo l-3  <1 m lA ) 6°  days a f t e r  planting 

follow ed  by proph ylatic  spraying with Dime cron (1 ml A )  and 

Cuman (3 m lA  ) aga inst sh oot-borer atta ck  and le a f-s p o t  d is ­

ease re sp e c t iv e ly . The crop was again sprayed with Dimecron 

and Dlthane-S-70 (2  g /1 ) on 120th  day a f t e r  p lanting as the 

borer a ttack  and le a f -s p o t  d isease  were n o t ice d . Along with 

second spraying s o i l  drenching was a lso  done with Phiride 

(1 gA >  as a proph yla tic  measure aga inst s o f t - r o t  d isea se . 

Drenching with Cheshunt compound was done on 18th August 1977 

when rhizom e-rot was observed. I t  was repeated on 16th Sept­

ember and 28th October 1977 fo llow ed  by spraying w ith Diaecron 

and Dithane-Z-78.

The crop was harvested on 13th January 1978 ( i . e .  on 

255th day a ft e r  p lanting) when most o f  the t i l l e r s  had dried 

up. Ten la b e lle d  plants were l i f t e d  in d iv id u a lly  f o r  d eta iled  

stu d ies and the rest o f  the plants per bed were harvested fo r



record in g  the to t a l  y ie ld *  In the case o f  types se lected  f o r  

evaluating q u a lity  v a ria tion s  at d if fe r e n t  periods o f  m aturity, 

harvesting was done at 15 days in te rv a l s ta rt in g  from 154th 

day o f  p lantin g .

4 . p M g lla g

The en tire  population was considered fo r  record ing  the 

germination and flow erin g  percentage and rh izom e-rot, l e a f -  

a p ot, and sh oot-borer  in c id en ce . Random sampling technique 

was adopted to  s e le c t  the sample p lants f o r  studying the v a r i­

ous m orphological characters such as h e igh t, number o f  t i l l e r s  

and number o f  leaves per p la n t, length  o f  p e t io le ,  number and 

length  o f  r o o ts ,  number, len g th , g ir th ,  number o f  nodes per 

f in g e r  and inter-nodal length  o f  primary and secondary fin g ers  

f o r  record ing  y ie ld  per plant and to  study the chemical aspects 

such as o le o re s in , o i l ,  and crude f i b r e .  Ten plants were 

se lected  at random from each p lo t  e lim in atin g  the border rows 

f o r  recording the above data . In the case o f  g inger types 

se lected  fo r  studying q u a lity  v a r ia tion s  at d if fe r e n t  periods 

o f  m aturity, fo u r  plants were harvested at random from each 

type to  con stitu te  one sample. Pour such samples were c o l l e c t ­

ed at each time o f  harvest to  fin d  out the y ie ld ,  o le o re s in , 

o i l  and crude f ib r e .

5. Pre-harvest s tu d ie s .

5.1 QgralflftUpn.
The number o f  p lants germinated out o f  the 40 rhizome



b i t s  planted in  the in d iv idu a l p lo ts  were recorded to  work 

out the germination percentage,

5 .2  Height o f  the Plant.

The height o f the main pseudostem o f  the se lected  ten 

plants from each p lo t was recorded . Measurement was taken 

from the base o f  the main pseudostea up to  the t ip  o f  the 

topmost l e a f ,

5.3 ffvwfagy. .pax,jaiaa.t,.

The number o f  t i l l e r s  were determined by counting the 

number o f  a e r ia l shoots that had arisen  from the rhizome,

5.4 Humber of, leavaa oar t i l l e j r .

Ten t i l l e r s  were randomly se lected  from each o f  the 

plant and the number o f  leaves  o f  those t i l l e r s  were recorded 

sep arate ly . The number o f  leaves per t i l l e r  was then d eter­

mined by ca lcu la tin g  th e ir  mean.

5.5 Hflafegr Qt ln&Ygg par. filaat*

The number o f  leaves per clump was determined by m ulti­

p ly ing  the mean number o f  leaves per t i l l e r  with the number 

o f  t i l l e r s  per clump.

5.6 Length,, width and l e a f  area index, o f  la s t  fu l l y  opened 
Ifih l.

The length  o f  the l e a f  from the base to  the t ip  o f  the 

la s t  fu l ly  opened le a f  o f  the main t i l l e r  was measured. The 

breadth o f  the le a f  was a lso  measured at the centre s im ila r ly .



The le a f  area index caloulated  vraa the product o f  length  and 

breadth obtained as d e ta iled  above.

5 .7  Length Qt
The p e t io le  length  o f  bottom moat le a f  was measured 

from the top  o f  the rhizome up to  the base o f  that l e a f .

5 .8  Qt..flflMSKlng*
The number o f  plants flowered per p lo t was recorded 

and the percentage was calou lated  based on the to t a l  number o f  

plants in  that p lo t .

5 .9  Length o f  in flo re sce n ce  s ta lk .

From each p lo t ,  ten in flo re sce n ce s  were se lected  at 

random f o r  measuring the len gth .

5.10 Length o f  in flo re s ce n ce .

The length  was measured from the base o f  the f i r s t  

bract to  the t ip  o f  the in flo re so e n ce •

5.11 Humber o f  developed flow ers per i n f l o rescen ce .

The number o f  developed flow ers were determined by 

counting the number o f  flow ers that were opening in  each in ­

flo re s ce n ce . A ll the flow ers were not developed and opened.

5.12 DgXt-rp-tL lafiJL&snflfl.

The incidence o f  rhizom e-rot caused by Pvtfaium 

&g]aanidfii m 1iaBk...was recorded , fo u r  tim es during the growth 

period . The percentage o f  in fe c t io n  was worked o u t, n oting  

the number o f  plants in fe c te d , out o f  the to ta l  number o f  

plant population in  each p lo t .



5.13 lAigrflmft, InsMsftaft.

The le a f-a p o t  caused by ffhyUpflUgtft a la g lo o r i was 

catagorized in to  fo u r  stages based on the number o f  spots on 

the l e a f ,  i . e . ,  l ig h t  -  Oito 5 sp o ts , medium -  6 to  15 sp o ts , 

severe -  16 to  40 spots and very severe -  more than 40 sp ots . 

They were given num ericals f o r  s t a t i s t i c a l  an a lysis  ( l ig h t  -  0 , 

medium -  1, severe -  2 and very severe -  3 ) .  From each obser­

vation  p la n t, ten leaves were randomly se lected  f o r  taking 

observation .

5.14 ijLgijgn.Qg. ,Qf. .ahpgtrtorftti a ttack .

The number o f  sh oot-borer  P u n c t ife ra ils )

attacked t i l l e r s  per clump was counted and the percentage o f  

sh oot-b orer  attacked t i l l e r s  per plant was worked ou t.

6 . -Post-harvest s tu d ie s .

6 .1  Haafagr wad I sagth,.cl.jcafl.ta.,m e p la n s .

The to ta l  number o f  roo ts  produced from the rhizomes 

o f  each observation  plant was recorded separate ly  and th e ir  

mean was ca lcu la ted . Five roo ts  were se lected  at random from 

each plant f o r  measuring th e ir  len g th .

6.2 Kvtmm,, and.as&aiti&xs-Xlaflgrt.

( i )  Nuabsr of primary and. M.Qanflaaa finger,?. The

ntimber o f  rhizomes o r ig in a tin g  from the seed rhizome were 

counted and recorded as the number o f  primary fin g e rs  per 

p lant. The rhizomes o r ig in a tin g  from the primary fin g e rs  

were considered as the secondary f in g e r s .



( i i )  Nvmto. .pi naa,i».,,aig.tings**, nafl
la ta  m odal. ,la m 3 h ,p f prtiw ry ana. BfiiBgndiry fla g o n ? .
J ive prim aries and f iv e  secondaries were se lected  

a t rand on from eaoh plant f o r  record in g  the f in g e r  character­

i s t i c s .  The number o f  nodes on eaoh primary and secondary 

fin g e r  was counted and recorded sep a ra te ly . The length  was 

measured and the in tem od a l length  ca lcu la te d . The g ir th  at 

bottom , middle and top  portion s were measured s im ila r ly  and 

the mean was found ou t.

6 .3  Y ield  o f  rhizome.

The in d iv idu a l plant y ie ld  was recorded by taking the 

average weight o f  rhizome obtained from the ten se lected  p lants. 

The p lo t  y ie ld  was recorded by taking the weight o f  the en tire  

rhizome harvested from in d iv id u a l p lo ts  o f  s iz e  3 sq.m. and 

expressed as net y ie ld  per p lo t .  Y ield  per hectare was c a l ­

culated by converting the gross y ie ld  per p lo t  (5 .7 6  sq . a . )  

in to  hectare b a sis  and expressed as gross y ie ld  per h ectare .

6.4 pyy giagfix KrHflusUan.

( i )  Qt dry  g ln cor roQ tm ry. immediately

a fte r  h arvest, 10 kg o f  fre sh  rhizome was taken from each type 

and dried  in  the sun. Drying was continued to  get a constant 

weight and from the f in a l  weight# the percentage o f  dry ginger 

was worked ou t. But in  the oase o f  types se lected  fo r  qu a lity  

evaluation  at d if fe r e n t  periods o f  maturity# the percentage o f  

dry ginger recovery was worked out by drying the complete 

rhizomea (each sample con stitu tin g  rhizomea from fo s r  p lants) 

harvested at d if fe r e n t  sta ges .



< i i )  Pra PrgflttQUQfl.,Bay.frgfit.arg. I t  was c a l­

culated on the basis  o f  the percentage o f  dry ginger obtained 

by drying 10 kg samples o f  green ginger and m ultip ly ing the 

gross y ie ld  o f  green ginger by the r a t io  and expressed as 

gross y ie ld  o f  dry g in ger.

6 .5  ,Qtoak.caI.,aaaIym,•

( i )  Paapln. PEBjatffttlBn. Samples o f  150 g o f  dried 

rhizome were taken and ground in  a grinding  m ill  to  obtain  

p a r t ic le s  o f  about 500 micron s iz e .  Undue heating o f  the m ill 

was avoided during grin d in g . I t  was mixed c a r e fu lly  to  avoid 

s t r a t i f i c a t io n  and transferred  to  the p rev iou sly  dried sample 

conta iner and immediately d o s e d .  Grinding was done on the 

same day o f  a n a lys is .

Cil)  MftlfttMt Qfll&SflS, J>t..9msHQM• 2he moisture content 

was determined by adopting the met hod given in  the Indian 

Standard Methods o f  Sampling and Test f o r  Spices and Condi­

ments (1974) using toluene as the ex tra cta n t.

( i l l )  i23LSfl£Sala« our samples per type representing fou r  

r e p lica t io n s  were taken f o r  the t e s t .  The o le o re s in  percent­

age was determined as per the O f f ic ia l  A n alytica l Methods o f  

the American Spice Trade A ssociation  (1960) using the Soxhlet 

method o f  extraction* The o le o re s in  production per hectare 

was calcu lated  based on the dry g in ger production per hectare 

and the percentage recovery o f  o le o re s in .



(!▼) S een tla l o i l . E ssentia l o i l  was extracted  by 

water d i s t i l l a t i o n  adopting Clevenger trap  method as per 

ACTA (American Spice Trade A ssociation* 1960) and expressed 

as percentage. The y ie ld  per hectare o f  o i l  was ca lcu lated  

by m ultip ly ing  the dry g in ger production  per hectare with the 

percentage recovery  o f  o i l .

(v )  Crude f ib r e  content. The crude f ib r e  content was 

estimated using the defatted  ginger powder l e f t  a fte r  the 

ex tra ction  o f  o le o re s in . For crude f ib r e  an a lysis  a lso  the 

O f f ic ia l  A nalytica l Methods o f  the American Spice Trade Asso­

c ia t io n  ( 1960) was fo llow ed .

Analysis o f  variance and c o rre la tio n  c o e f f i c ie n t s  were 

worked out as per the techniques suggested by Cochran and 

Cox (1950).



RESULTS



RESULTS

A d e ta iled  study o f  the growth characters and qu a lity  

aspects o f  twenty f iv e  ginger types was carried  out and the 

re su lts  o f  the in v estig a tion  are presented below . The analy- 

aisKvariance ta b les  f o r  d if fe r e n t  characters are given in  

appendix.

1 * MftSBhQlflgUal fltarastaxa*

Ginger belongs to  the order soitaiainae and fam ily  

zln g iberaceae . The plants are perennial h erbs, p e rs is t in g  

fo r  a lon ger  o r  sh orter  period by means o f  a rhizome which is  

a creep in g , th ick -p o in te d , branched, sympodial one. The 

branches grow o b liq u e ly  upwards and develop  le a fy  a e r ia l 

shoots from th e ir  term inal bud.

The roo ts  are lon g  (9  to  14 cm) and each plant produces 

on an average 50 to 70 roo ts  which are f le s h y . The height o f  

the plant v a r ies  depending upon the types and agroclim atic  

con d ition s . Generally the height v a r ies  between 53 to  72 cm. 

The a e r ia l stem i s  ob liq u e , invested by the smooth sheaths o f  

the lea v es .

The leaves are two-rowed, 12 to  30 cm lon g  and 1.65 to

2 .5  cm broad, b l fa r io u s , o v a te -la n ce o la te , ob lon g -la n ceo la te  

o r  l in e a r - la n c e o la te , very smooth above, glabrous underneath, 

gradually tapering to  a p o in t, the m id -rib  prominent, la te r a ls



p a r a lle l .  2he long  sheath i s  produoed upward in to  a b i f id  

11 gul a .

The in flo re sce n ce  develops from the rhizome along with 

a sca le  l e a f .  I t  forms a bracteate spike or raceme, each 

bract subtending a s in g le  flow er  with a la te r a l  or  ob liqu e ly  

p o s te r io r  b ra c te o le . The bracts are s p ir a l ly  arranged. The 

length  o f  the s ta lk  v ar ies  from 15 to  30 cm.

The d e ta ils  o f  the flow er  are given in  P ig . 1,

The flow ers are rather sm a ll, when compared to  those 

o f  the oth er genera, yellow ish  green , zygom orphic, b isexu a l, 

eplgynous, trim erous. The oalyx i s  tubular o r  b e l l  shaped, 

d iv id in g  above in to  three short te e th , and s p l i t  on one s id e . 

The c o r o l la  i s  tubular below , but separates above in to  three 

subequal oblong to  la n ceo la te  connate segments le s s  than

2 .5  cm lon g .

The stamens are in  two whorls o f  three each. The outer 

whorl i s  represented by three la te r a l  stam inodes. The inner 

stamlnal whorl i s  com plete, the median (p o s te r io r )  stamen i s  

f e r t i l e ,  while the oth er two unite t o  form the labellum  which 

forms the most conspicuous member in  the flow er  because o f  i t s  

pink co lou r  with yellow  markings. Anther i s  two c e l le d , the 

c e l l s  being con tigu ous, crowned with a lon g  narrow curved 

tapering grooved c r e s t .

Ovary i s  in fe r io r ,  t r ic a r p e l la r y , syncarpous, ovules 
arranged on a x ile  p lacen ta . S tyle f i l i f o r m  and l i e s  in  a



channel along the f e r t i l e  ataman, the stigma (funnel shaped, 

d i l a t e )  p ro je c tin g  beyond the crest o f  the anther* S t lg -  

matic h a irs  are present In groups*

M orphological and y ie ld  characters o f  25 types o f  

g in ger are given In Table 1* Though there are d if fe r e n ce s  

in  m orphological characters such as h e ig h t, number o f  t i l l e r s ,  

number o f  le a v e s , length  and breadth o f  le a v e s , l e a f  area 

index , number and length  o f  ro o ts  and number, len g th , g irth  

and in tem od a l length  o f  primary and secondary fin g e rs  among 

the ty p es , i t  i s  d i f f i c u l t  to  o la s s l fy  them based on these 

characters* However, by oonstant observation  o f  the rhisomea, 

the types can be id e n t if ie d  to  certa in  extent*



m i B ' 1 Xnfl° ” BOen0e de™ lopoent o f  ginger.





PLATE-II Stages o f  development o f  in flo rescen ce  in  g in ger .

PLATE-III Opened flow ers o f  g in ger.
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Ty per/Characte rs
it .  o f  plant Ho. o f  t i l le r s /p la n t  Uo . o f  l e a v e s / t i l l e r

Valluvanad 
Vengara 
Bmad Chemad 
'mad Manjeri 

Wynad Local 
Wynad Kunna-

mangalam
Bajpai
Karakal
Taiwan
Tafingiva
Sieralaon
Thodupuzha
Maran
P io-de-Janeiro
Wynad Manantody
fiuruppaapady
Arippa
Thingpuri
U tter Pradesh
Himachal Pradesh
Jorhat
Narasapattom
Nadia
China
Assam

Mean Mange Mean Range Mean Range

71.55 6 7 .3 -7 4 .0 23.99 1 9 .6 -2 7 .0 20.28 19.5 -21 .5
59.56 54 .2 -63 .6 19.36 12 .2 -2 4 .8 16.48 15 .1 -17 .8
69.96 5 6 .0 -8 1 .8 21.21 19.8-22.1 15.13 10.7 -17 .9
64.75 54 .4 -69 .2 20.48 17 .1 -24 .9 14.31 12.4 -17 .6
64.77 57 .1 -71 .3 21.12 19 .3 -22 .9 16.84 15.1-19.1

60.09 55 .6 -66 .2 25.86 20 .3 -35 .1 16.78 13.2-19.1
66.07 54 .7 -79 .2 22.91 10 .9 -24 .9 16.93 15 .5 -17 .5
61.26 54 .4-67.4 23.13 2 2 .3 -2 3 .9 15.54 14.5-18.4
59.43 4 9 .2 -7 2 .0 21.97 2 8 .9 -2 6 .8 16.74 16 .6 -17 .8
66.05 59 .2 -7 2 .5 16.24 13.3 -17 .4 13.81 12.0-15.3
66.44 60 .7 -7 7 .67 22.32 19.0-25.1 16.32 15.0-18.2
63.27 59 .0 -69 .5 24.32 2 0 .0 -2 9 .0 15.90 14.7-17.6
63.08 59 .6 -66 .4 18.21 1 7 .7 -1 8 .9 15.21 12 .8 -16 .8
59.69 55 .3 -62 .4 23.08 2 0 .0 -2 5 .8 16.38 14.9-18.4
63.72 59.6-66.1 24.67 19 .5 -29 .2 16.13 14.0-17.4
62.33 5 7 .9 -6 6 .0 23.00 2 1 .3 -2 6 .2 15.63 14 .9 -16 .7
59.82 52.6 -65 .1 17.43 9 .8 -2 1 .0 14.57 12.7-17.1
53.05 4 9 .8 -5 5 .5 10.24 16 .2 -2 1 .7 16.05 14 .1-17.9
60.44 4 9 .4 -7 1 .0 21.61 18 .4 -24 .3 16.50 15.3-19.3
57.17 51 .3 -69 .6 14.96 1 1 .0 -1 8 .3 15.62 13 .8 -17 .0
63.29 53 .4 -76 .4 22.94 19 .5 -2 5 .6 15.09 13.6-16.7
62.33 55 .0 -67 .3 22.74 2 0 .6 -2 4 .5 16.02 15 .3 -16 .9
61.42 54 .2 -65 .5 17.44 13 .2 -22 .2 14.94 13.9-15.6
64.80 6 0 .6 -6 9 .2 18.63 1 5 .9 -2 0 .8 15.72 13 .6-17.7
61.43 4 9 .7 -7 5 .4 24.77 20 .2 -3 4 .4 15.45 14 .3-16.5



Table 1b. M orphological and y ie ld  characters o f  g inger types.

Leaf area index No. o f  r o o ts /p la n t  Length o f  roots  (cm

Mean Range Mean Range Mean Range

35.45 3 1 .5 -3 9 .2 103.11 8 9 .1 - 113.5 13.90 13 .3 -15 .0
40.83 3 7 .0 -4 5 .8 72.50 6 2 .5 - 85.1 12.23 11.7-12.9
37.40 34 .2 -4 5 .5 50.49 4 2 .9 - 65.4 13.35 1 2 .3 -1 6 .C
52.95 3 6 .9 -6 3 .5 43.03 2 9 .0 - 57.0 9.80 9 .0 -10 .4
34. 68 3 0 .7 -3 6 .9 52.02 37 .1 -'72.7 8.65 •ICM.CO

36.40 2 9 .0 -4 4 .6 46.58 2 6 .3 - 76.4 10.73 9 .0 -11 .2
39.18 3 6 .6 -3 7 .5 6 6 . 2 8 5 7 .0 - 75.1 10.85 10 .4 -11 .6
41.98 3 1 .9 -5 6 .0 65.57 4 4 .1 - 35.6 9.23 8 .0 -10 .2
37.55 3 5 .8 -3 9 .0 72.51 56 .7 - 90.0 12.65 11.7 -14 .0
41.20 3 6 .8 -4 6 .2 40.27 3 3 .5 - 59.4 11.60 11.2-12.4
39.10 3 6 .2 -4 1 .6 100.11 8 3 .7 - 117.6 12.98 11.2-15.1
40.75 3 0 .0 -4 5 .5 7$. 90 2 9 .6 - 121.3 12.05 10.9-13.0
41.23 3 2 .6 -5 3 .3 63.02 5 3 .5 - 71.9 13.78 12.0-15.3
37.33 2 8 .1 -5 4 .3 69.39 6 0 .5 - 84.4 12.58 12.1-13.2
36.35 34 .8 -41 .1 63.07 3 7 .6 - 01.3 14.58 12.9-18.1
33.73 28 .4 -36 .6 71.07 6 5 .3 - 79.5 12.53 1 2 .6 -1 3 .C
43.60 3 5 .9 -5 1 .7 54.89 4 . - 65.4 12.80 12.0-13.3
28.45 2 6 .6 -2 9 .3 22.38 20 .6— 27.4 11.68 10.7-13.2
38.35 3 1 .6 -4 1 .6 46.05 3 0 .1 - 65.8 11.90 1 0 .5 -1 3 .C
37.08 30 .3 -4 0 .3 44.36 3 5 .6 - 59.5 12.58 10.9-13.0
36.25 32 .4 -43 .1 55.64 3 6 .1 - 78.4 13.55 12.7-14.4
40.80 3 4 .8 -4 8 .0 44.56 3 3 .5 - 51.9 13.45 12.3 -14 .5
43.28 3 7 .6 -4 8 .2 36.95 2 7 .2 - < 4 - 3 . 2 14.75 13 .0 -16 .0
39.93 3 4 .8 -4 5 .9 54.91 4 2 .3 - 6-8.6 14.23 14 .5 -16 .0
31.55 25 .1 -38 .1 28.95 2 3 .3 - 33.4 12.23 11.9-12.6

Vabluvanad 
Vengara 
Rrnad Che mad 
Smad Manjeri 
, ynad Local 
v.'ynad Xunna-

aaagalam
Bajpai
Karakal
Taiwan
Tafingiva
Sieraleon
Thodupuzha
Maran
B io-de-Janeiro 
Wynad Manantody 
Htiruppaapady 
Arippa 
Thingpuri 
U tter Pradesh 
Himachal Pradesh 
Jorhat
Narasapattom
Nadia
China
Assam



rable 1c. M orphological and y ie ld  characters o f  g in ger types.

Types/Characters
Ho. o f  primary 
f in g e r s /p la n t

No* o f  nodes per 
primary f in g e r

Length o f  primary 
fin g e rs  (cm)

Mean Range Mean Range *.ean Range

Vallnvanad 8.55 7 .2 -1 0 .0 5.44 5 .3 0 -5 .6 8 6.19 5 .81 -6 .60
Vengara 7.28 5 .9 -  8.1 5.69 5 .6 0 -5 .9 0 6 .05 5.91-6 .15
Trnad Che rnad 6.85 5 .9 -  8.1 5.87 5 .1 8 -6 .4 7 5.87 5 .51 -6 .29
Rrnad Manjeri 7 .68 7 .0 -  8.2 8.02 7 .85-8 .31 7.38 7 .1 7 -7 .5 7
Wynad Local 9.06 7 .9 -1 0 .9 6 .77 6 .3 6 -7 .0 8 7.16 6 .94-7 .43
Wynad 'unna-

mangalam 7.70 6 .4 -  ’ .9 6.70 6 .40 -7 .04 7.35 6 .89-7 .96
3a J pal 8.30 6 .8 -  9 .2 6.42 6 .2 3 -6 .5 4 7.31 7 .4 9 -6 .4 9
Karakal 5.98 5 .1 -  7 .2 7.01 6 .4 1 -7 .8 2 6.62 6 .03 -6 .92
Taiwan 5.95 5 .8 -  6.1 6.43 6 .2 4 -6 .7 6 6.58 6 .2 4 -7 .3 8
Tafingiva 5.33 4 .7 -  6 .5 5.90 5 .7 3 -5 .9B 5.90 5.73-6 .14
Sieraleon 6.33 5 .4 -  7 .0 6.45 5 .91 -6 .87 6.55 6 .0 5 -7 .25
Thoduptuha 4.78 2 .9 -  6 .5 5.50 4 .7 6 -5 .9 0 5.43 4 .5 2 -6 .2 0
Maran 5.25 5 .0 -  5 .3 5.63 5 .42-5 .94 5.88 5 .73-6 .17
R io-de-Janeiro 5.50 5 .1 -  6.1 5.71 5.30-5 .91 6.17 5.80-6 .57
Wynad Manantody 5.00 3 .8 -  5.7 5.68 4 .8 1 -6 .1 3 5.95 5.36*6.33
Karuppampady 4.80 3 .9 -  5.6 6.05 5 .7 3 -6 .6 0 6.15 6 .02-6 .22
Arippa 3 .88 3 .6 -  4 .2 5.69 5 .28 -5 .94 5.84 5 .69-5 .99
Thingpuri 3.78 3 .0 -  4 .6 5.93 5.50-6.4C 5.85 5 .40-6 .70
Utter Pradesh 3.76 3 .5 -  4.1 5.51 4 .9 8 -6 .0 0 5.47 5.02-5 .93
Himachal Pradesh 4 .40 3 .4 -  5.4 6 .10 5 .9 1 -6 .2 7 5.79 5.37-6.04
Jorhat 5.50 3 .8 -  7.5 6 .1 8 5.86-6 .71 5.70 5 .57-5 .87
Narasapattom 5.28 4 .6 -  6 .2 5.90 5 .8 0 -6 .1 7 5.83 5 .29-6 .37
Nadia 4.95 5 .0 -  5.4 6.33 6 .1 5 -6 .6 9 6.24 6 .14-6 .42
China 4.68 3 .4 -  5 .5 5.79 4 .7 2 -5 .5 1 6.29 5.76-6.74
Assam 4.73 4 .1 -  5.3 6.15 6 .0 5 -6 .2 2 6.14 6 .04-6 .20



Table 1d. M orphological and y ie ld  characters o f  ginger types.

Types/Characters

In tem odal length  
o f  primary f in g e r  

(cm)

Girth o f  primary 
f in g e r  (cm)

No. o f  secondary 
fin g e rs /p la n t

Mean Hangs Mean Bangs Mean Range

Valluvanad 1.18
Vengara 1.14
Omad Che mad 0.96
Ernad Manjeri 0.96
Wynad Local 1.04
W ynad lunna-

mangalam 1.10
Bajpai 1.10
Karakal 1.28
Taiwan 1.04
Tafingiva 1.07
3iera leon  1.02
Thodupueha 0.99
Maran 1.04
R io-de-Janeiro 1.06
llynad Manantody 1.05
Kuruppaapady 1.07
Arippa 1.05
Thingpuri 0.96
U tter Pradesh 1.00
Himachal Pradesh 0.95 
Jorh&t 0.97
Narasapattom 0.99
Nadia 0.99
China 1.07
Assam 0.99

1.12-1 .26
1 .01 -1 .28
0 .0 5 -1 .0 5
0 .8 8 -0 .9 9
1.01- 1.11

1.05-1.18
1 .07-1 .16
1 .05-1 .97
1.00- 1.09
1 .05-1 .14  
0 .9 7 -1 .0 6  
0 .9 3 -1 .0 6
1 .00-1 .07  
0 .9 8 -1 .1 2
1 .02 -1 .09
1 .04 -1 .09  
0 .99-1 .11  
0 .9 8 -1 .0 5  
0.99-1.01 
0.86-1.01 
0 .9 5 -0 .9 9  
0 .9 5 -1 .0 3  
0 .9 6 -1 .0 0  
0.96-1.20
0.97-1.02

6.75 
6.20 
6 .50
6.96 
6.58

6.71
7.32
6 .78
6.36 
8.21
6 .37  
6 .77
6.96 
6.82 
6 .55
6.76
6.95
5.96 
7.57 
6.83
6.96 
6.94 
7 .15 
7.05 
6 .52

6 .6 0 -6 .9 0
6 .0 7 -6 .4 8
6 .2 8 -6 .7 3  
6 .8 2 -7 .1 2
6 .3 8 -6 .7 4

6 .0 7 -7 .1 9  
6 .8 1 -7 .8 2
6 .3 8 -7 .3 5
5 .9 6 -7 .0 8
7 .9 7 -8 .4 0  
5 .7 6 -6 .9 9
6 .0 6 -7 .4 4
6 .5 3 -7 .5 4
6 .5 4 -7 .2 2  
5 .6 8 -6 .9 9  
6 .4 7 -7 .2 7  
6 .5 6 -7 .3 9
4 .6 0 -6 .5 5  
7 .0 9 -8 .1 3  
6 ,5 0 -7 .0 5  
6 .6 3 -7 .2 8  
6 .30 -7 .21  
6 .87 -7 .41
6 .6 0 -7 .3 4
6 .2 8 -6 .8 7

23.75 
17.30 
19.00
18.33 
22.60

21.33 
28.45 
26.50
18.03
21.33 
30.18
19.75
22.85 
20.73 
18.98 
22.38  
15.78
11.85 
14.40
12.75 
16.90 
21.63 
15.25 
18.20
18.03

10.6-27.4  
13.5-20.1
15 .0 -21 .7
16 .4-19.5
20 .5 -27 .8

15.0-28.
2 5 .4 -35 . 
19 .8-40 .
16 .5-19.
18 .4-25. 
28 .1 -3 2 .
11 .0-26 .
20 .4 -25 .
17 .7-23.
13.2-22.1
16 .5 -29 .9
13 .1 -17 .5  

9 .0 -1 5 .9
12 .4 -15 .7
10.7-15.3
13.3-21.6
18.6-24.1
12 .1-17.9
11 .3 -26 .7
16 .0 -21 .9



T ype e/Cha racte re

Valluvanad 
Vengara 
Fmad Che mad 
Bznad Manjeri 
Wynad Local 
Wynad Kunna-

aangalara
Bajpai
Karakal
Taiwan
T&fingiva
Sieraleon
Thodupumha
Maran
R io-de-Janeiro
* ynad tenant ody
Kuruppampady
Arippa
Thingpnri
U tter Pradesh
Himachal Pradeeh
Jorhat
Narasapattom
Had la
China
Assam

No. o f  nodes per Lengtfc o f  aecon - In tem odal length
secondary f in g e r  dary fin g e rs  (cm) o f  secondary fin g ers

(cm)

Mean Range

4.76 4 .5 0 -4 .9 8
5.19 4 .6 4 -5 .8 0
4 .80 4 .5 4 -5 .2 4
6.26 6 .1 0 -6 .4 0
6.13 5 .7 4 -6 .4 6

6.15 5 .82-6 .66
6 .47 6 .32—6.69
6.46 6 .34 -6 .54
6.26 6 .0 4 -6 .8 6
5.65 5 .6 6 -6 .0 0
5.96 5 .78-6 .34
5.49 5 .20 -5 .76
6.56 6 .4 0 -6 .9 8
6.28 5 .96 -6 .52
6.24 5 .66-6 .84
6.07 5 .79-6 .42
5.65 5.31-6 .01
6 .08 5 .7 0 -6 .7 0
5.89 5 .6 4 -6 .4 0
5.83 5 .7 0 -6 .0 0
5.87 5 .7 6 -5 .9 8
5.94 5 .72 -6 .06
6.04 5.76-6 .36
5.62 5 .5 0 -6 .1 0
6.41 6 .3 6 -6 .5 0

Mean Range

5.15 5 .08 -5 .23
5.49 5 .2 1 -5 .8 0
5.71 4 .8 9 -6 .7 2
6.05 5 .85-6 .31
6.31 5 .8 9 -6 .76

6.69 6 .24 -7 .21
6.65 7 .3 2 -7 .5 4
6.67 6 .4 7 -6 .8 2
6.05 5 .8 6 -6 .7 9
6 .40 6 .1 6 -6 .5 4
5.97 5 .7 8 -6 .3 4
5.66 4 .5 7 -5 .9 1
6.87 6 .2 3 -7 .7 9
6.36 6 .1 1 -6 .66
6.55 5 .7 2 -7 .1 2
6.34 5 .9 9 -6 .9 3
5.76 5.31-6 .01
6.32 6 .1 0 -7 .5 0
5.62 5 .3 5 -6 .1 9
5.54 5 .3 5 -5 .7 6
5.83 5 .5 5 -6 .12
6.15 5 .8 2 -6 .6 8
6.23 5 .9 8 -6 .6 8
5.88 5 .40 -6 .54
6.62 6 .3 4 -6 .7 8

Mean Range

1.10 1.04-1 .16
1.21 1.15-1 .29
1.12 1.08-1 .18
0.99 0 .93-1 .03
1.01 0.34-1 .06

1.09 1.06-1 .12
1.10 1.08-1 .12
1.03 0.98-1 .06
0.99 0.97-1 .02
1.10 1.07-1 .13
0.99 0.93-1 .01
0.96 0 .84-1 .03
1.04 0 .97 -1 .19
1.04 1.03-1 .06
1.05 1.01-1 .09
1.04 1 .02-1 .08
1.01 0 .98 -1 .03
1.05 0 .96-1 .12
C.96 0 .92 -0 .99
0.95 0 .94 -0 .96
0.99 0 .95-1 .02
1.00 1.00-1 .02
1.03 1 .02-1 .05
1.04 1 .01-1 .07
1.03 0.99-1 .05



Table 1 f. M orphological and y ie ld  characters o f  g inger types.

Types/Characters —

Girth o f  secon­
dary fin g e rs  (cm)

Incidence o f  
aof t - r o t

Incidence o f  shoot* 
borer ( r0

Mean Range

Valluvanad 6.68 6 .4 0 -6 .9 0
Vengara 6.47 6 .0 5 -6 .7 0
Ernad Chernad 6.36 6 .0 7 -6 .8 8
Ernad Manjerl 5.84 5 .4 8 -6 . CO
Wynad Local 5.76 5.46-6 .22
Wynad Xunna-

mangalam 6.05 5.86-6 .41
Bajpai 6 .5C 6 .2 3 -6 .8 6
Karakal 5.90 6 .77 -5 .99
Taiwan 5.00 4 .8 5 -5 .1 8
Tafingiva 7.01 6 .8 0 -7 .2 8
Sieraleon 5-48 5 .1 5 -6 .1 7
Thodupuzha 5.17 4 .7 0 -5 .3 8
Maran 5.76 5.45-5 .91
Kio-d e-Janei ro 5.43 5 .71-8 .36
Wynad Manantody 6.07 5 .83-6 .23
Xuruppampady 5.60 5.00-6 .41
Arippa 5.24 4 .1 9 -5 .7 5
Thingpuri 5.33 5.01-5 .01
U tter Pradesh 6.18 5 .6 9 -6 .4 8
Ilmachal Pradesh 6.31 6 .22 -6 .43

Jorhat 5.73 5 .53-5 .93
Narasapattom 5.73 5 .7 8 -6 .1 5
Nadia 6.20 6 .0 8 -6 .5 3
China 6.28 5 .54 -7 .36
ASBaa 5.52 5 .2 4 -5 .6 0

Mean Range Mean Range

11.90 7 .6 1 -1 5 .3 8 43.53 31 .48-54. 71
3.40 1 .4 1 - 5.29 36.36 29.03-#1. 30
6.53 3 .5 4 - 8 .69 33.38 20 .81-47. 79
6.41 4 .3 1 - 9.36 30.38 23.39-42. 97
3.30 1 .4 9 - 5.73 32.90 28.78-37. 31

10.60 3 .9 1 -1 5 .1 8 24.71 17.73-35. 00
5.32 2 .3 4 - 7 .30 35.48 16.40-50. 20
5.10 1 .8 1 - 9.01 29.63 24.66-37. 23

23.40 12.96-36.08 28.64 23.32-32. 80
26.40 15.61-42.91 31.34 27.07-38. 18
4 .20 3 .7 1 -6  .89 30.08 19.81-54. 21
11,60 10.01-13.12 26.05 16.07-33. 46
3.20 0 .0 0 - 7.19 26.93 22.53-36. 50

27.50 18.28-36.37 21.33 17.00-24. 03
3.60 0 .5 6 - 8 .29 31.56 13.49-57. A3
3.60 1 .50 - 5.26 27.47 23.85-31, 45
4.81 3 .2 1 - 6 .10 24>.3? 17.43-28. 57
6.93 2 .4 3 -11 .45 27.72 22.89-33. 53
5.27 3 .9 9 -19 .08 31.09 24.43-39. 46

16.30 10.00-21.41 30.38 22.03-38, 19
7.41 2 .3 5 -1 7 .50 40.26 31.22-45. 64
4.01 3 .0 0 - 7 .20 32.5 7 16.96-43. 20
7.50 3.57-10.81 39.11 28.22-68. 63

10.70 7 .6 4 -1 9 .38 37.70 30 .20-50. 90
7.20 6 .43 -12 .35 37.12 19.80-69. 43



Table 1g. M orphological and y ie ld  characters o f  ginger typos.

Types/Characters _____
Y ie ld /h ecta re  o f Drying percent­ Y ie ld /h ecta re  o f
green gin ger (kg) age dry ginger (kg)

— — ——— ——
Mean Bange Mean Bange Mean Bange

19134 17199-21097 18.60 16.96-20.69 3559 3199-3924
11380 5602-16000 19.60 17 .93-21.48 2231 1098-3136
18267 13900-26000 20.00 18 .64-21.09 3653 2780-5200
19531 13102-23199 21.60 18 .86-23.77 3669 2830-5011
19943 13902-25402 18.40 17.63-19.59 4219 2558-4674

18057 13701-27000 22.40 20.84-23.54 4045 3069-6048
23585 17500-33199 21.60 20.60-22.02 5094 3780-7171
20182 15599-26401 15.20 13 .64-16 .28 3068 2371-4013
10915 6802-13500 21.20 19.83-23.46 2314 1442—2862

7517 4000-19698 17.60 15.60-13.84 1323 704-3502
10750 6000-14500 21.60 20.80-22.43 2322 1296-313?
8479 2802-13698 25.20 23.97-25.31 2120 706-3452

25210 18700-28800 20.00 17 .69-22.30 3042 3740-5760
17656 16602-18601 18.60 15.93-19.66 3284 3088-3497
12250 7799-15500 19.40 17.61-21.55 2377 1513-3007

9571 8600-13300 23.00 21.54-24.33 2201 1976-3059
?743 4000-12101 22.80 20 .15 -24 .42 1765 912-2759
8523 3799-14402 19.40 18.17-21.03 1653 737-2212
5297 3902- 6701 21.40 20.16-22.29 1134 835-1434
7278 4801- 9199 22.10 20.63-23.74 1608 1061-2033

17049 12902-19701 21.40 20.01-22.31 3648 2761-4216
23536 20902-25618 20.40 19 .53-21.36 4801 4264-5226
28544 22602-31801 22.60 20 .84-23.92 6453 5108-7187

9549 5100-19200 21.00 10.80-22.31 2005 1071-4032
11786 3900 -23300 16.00 16 .94-19.07 2122 702-4194

Valluvanad 
Vengara 
Ernad Chernad 
frnad Manjeri 
Wynad Local 
Wynad Kunna-

nsmgalaa
Bajpai
Xarakal
Taiwan
Tafinglva
3leraloon
Thodnpnzha
Maran
r lo -d e -J en e iro
Wynad Manantody
Kuruppampady
Arippa
T h ln griri
O tter Pradesh
dtaaohal Pradesh
J orhat
Narasapattom
Had la
China
Assam



Table th . M orphological and y ie ld  characters o f  ginger types.

O leoresin  Y ie ld /h ecta re  o f  Ginger o i l  percentage 
Typaa/Gharactarc P r c a n t a g e  o lsora a in  (k « ) .................

Mean Hange Mean

Valluvanad 6.78 8 .2 1 -9 .0 0 312
Vengara 5.85 5 .42 -6 .24 130
Trnad Che mad 5.98 4 .9 3 -7 .0 4 218
"rnad Man^eri 8.09 6 .81 -9 .53 342
Wynad Local 9.14 7 .54-10.91 335
Wynad 'unna-

mangalam 6.52 5.84—6.90 264
Bai pal 9.22 7 .82-10 .63 470
Karak&l 6.23 5.61-6.*72 191
Taiwan 6.9& 5.51 -6 .82 138
'a fin g iv a 7.92 6 .5 1 -10 .40 105
Bieraleon 5.83 5 .13-6 .84 135
Thodupuzha 6 .38 5 .8 2 -6 .9 0 135
Maran 10.05 9.43-10.91 504
I io -d e -J an eiro 10.53 7 .61-13 .84 346
Vynad Manantody 4.91 3 .5 1 -6 .1 3 167
Kuruppaapady .<•0 6,03-10.71 176
Arippa 5.4? 4 .9 2 -6 .0 0 96
Thingpuri rf *42 7 .22 -7 .64 123
U tter Pradesh 6,05 5 .23-6 .54 69
Himachal Pradesh 5.39 5 .02-5 .73 37
«5 orhat 6.26 5.80-6 .61 228
Uarasapattom 6.79 6 .6 1 -6 .92 326
Nadia 5.41 4 .0 1 -7 .24 349
China 7.00 5.54-9 .63 140
Assam 7.29 6.30-7 .91 155

Range Mean Range

292-320 2.20 1.90-2 .43
121-139 2.30 1.53-3 .42
180-257 1.72 1.01-2 ,43
250-350 1.75 1.64-1.91
318-460 1.60 1.23-2.41

236-279 1.49 1.04-2 .62
396-541 1.48 1.03-1 .96
172-206 2.40 2.24-2 .64
128-156 1.66 1 .43 -1 .50

86-136 0.74 0.61-1 .04
1®5-160 1.70 1 .0 4 -2 ,A1
123-146 1.6? 1.23-2 .43
475-550 1.94 1.70-2 .23
256-455 2.30 0.33-2.71

83-146 1.94 1.70-2 .24
133-236 1.79 1 .42 -1 .90
87-106 1.70 1 .43-1 .90

119-126 2.20 1.90—2.42
59-74 1.25 0.60—1.71
81-92 0.57 0 .1 0 -1 .7 0

212-241 1.72 1 .53 -1 .90
317-332 1.25 0 .64 -1 .70
259-467 1.46 1 .11-1 .90
111-193 1.90 1 .50-1 .90
134-168 2.20 1 .70-2 .72



Table 1 i .  M orphological and y ie ld  characters o f  g inger types.

Types/Characters
Y ield  per hectare o f  

ginger o i l  (kg)
Crude f ib r e  
percentage

Mean Range Mean Range
iWi — 1  —— 1  — —— —

Valluvanad 78.30 60-86 4.21 3 .74-4 .43
Vengara 51-75 34-76 4.45 4 .3 1 -4 .82
Emad Chernad 62.04 37-88 5.60 5 .24 -5 .82
Brnad Kanjeri 73.83 60-76 4.74 4 .43 -5 .11
wynad Local 62.30 52-102 5.75 5 .6 4 -5 .9 0
Wynad Kunnaraan- 

galaa 60.27 42-106 6.00 5.82-6 .31
Bajpai 75.40 52-100 4.52 4 .1 1 -5 .2 3
Karakal 71.78 69-81 5.70 5.64-5 .91
Taiwan 39.11 33-44 4.65 4 .42-5 .11
T afingiva 11.11 8—14 5.72 5 .60-5 .82
Sieraleon 39.94 24-56 4.87 4 .6 1 -5 .5 0
Thodupuzha 36.46 26-52 4.46 4 .33-4 .81
llaran 97.82 86-112 6.17 5.74-7 .13
R io-de-Caneiro 62.72 11-89 5.60 5 .23-5 .84
Wynad lanantody 46.10 40-53 4 .28 4 .13-4 .51
Kuruppampady 37.20 31-42 6.47 5.12-7 .31
Arippa 30.01 25-34 4.07 3.80-4 .51
Thingpuri 36.37 31-40 5.59 5 .20-6 .04
U tter Pradesh 14.17 9-19 3.79 3.32-4 .31
Himachal Pradesh 12.71 2-28 3.09 3.50-4 .21
Jorhat 62.75 56-69 4.45 3 .93 -4 .61
Narasapattom 60.02 40-82 5.38 4 .0 2 -5 .9 0
Nadia 95.51 72-123 3.90 3 .5 4 -4 .4 0
China 3 .10 38-38 3.47 3 .3 2 -3 .50
Assam 47.10 36-58 5.82 5 .21-6 .33



Germination percentage, h e ig h t, number o f  t i l l e r s ,  

number and length  o f  roo ts  per plant o f  d if fe r e n t  ginger 

types are furnished in  Table 2.

1*1 Germination.

I t  may be seen from the ta b le  that the types d i f f e r  

s ig n if ic a n t ly  at f i v e  per cent le v e l  in  respect o f  germinat­

ion percentage. The type Nadia recorded the maximum germi­

nation  (98 .435) follow ed  by Ba^pai (97 .39  ) ,  Kuruppampady 

( 9 7 . 3 9 ) .  Jorhat (96 .35 -0  and Thingpuri (96 .35  ) .  But no 

s ig n if ic a n t  d iffe re n ce  was n oticed  among the above types.

The low est germination percentage o f  82.81 was observed in  

China. The oth er types which were com paratively poor in 

germination are Arippa (8 6 .9 7 5 ), Himachal Pradesh (88 .0?  ) ,  

wynad Hanantody (8 8 .5 4 )  and K io-de-Janeiro  ( 8 9 .5 8 ) .

1*2 Height o f  th e P la n t .

The s t a t i s t i c a l  an a lysis  o f  the data showed that the 

height o f  the plants varied s ig n i f ic a n t ly  at f iv e  per cent 

l e v e l .  There ex isted  no s ig n if ic a n t  d iffe r e n c e  among the 

types Valluvanad (71 .55  cm). 8 mad Che mad (69 .96  cm),

Bajpai (60 .07  cm), U ieraleon (66.44 cm ), T afingiva (66.05cm ), 

China (64 .80  cm ), Wynad Local (64 .77  cm) and rnad Manjeri 

(64 .75  cn ). The above types were s ig n if ic a n t ly  t a l l e r  than 

the rest o f  the typ es . The type Thingpuri recorded the 

minimum height (53 .05  cm) fo llow ed  by Taiwan (59 .43 cm).



Table 2 . Growth characters o f  g inger typ es.
(Mean va lu es)

mypes
G erainat- _

p lanting)
e r

Height 
o f  the 
plant 
(on )

No. o f  
t i l l e r s  
per plant

No. o f
roo ts  
per plant

Length of
roots
(on )

Valluvanad 90.80
Vengara 93.25
7mad Che mad 95.87
?mad Manjeri 90.34

Wynad Local 92.70
Wynad Kunnaman-

galam 95.83
3a jpal 97.39
Karakal 91.66
Taiwan 95.83
T afingiva 93.22
S ieraleon  94.27
Thod upuzha 92 • 18
Maran 91.14
R io-de-Janeiro  89.58
Wynad Manantody 88.54
Kuruppampady 97.39
Arippa 86.97
Thingpuri 96.35
U tter Pradesh 95.31
Himachal Pradesh 83.02 
Jorhat 96.35
Narasapattom 93•2 2
Nadia 96.43
China 82.81
Assam 94.79

? -  value 1.68"
CD- (P »  0 .05) 7.84

71.55 23.99 103.11 13.90
59.56 19.36 72.50 12.23
69.96 21.21 50.49 13.35
64.75 20.48 43.03 9.80
64.77 21.12 52.02 8.65

60.09 25.86 46.58 10.73
68.07 22.91 66.28 10.85
61.26 23.13 65.57 9.23
59.43 21.97 72.51 12.65
66.05 16.24 48.27 11.60
66.44 22.32 100.11 12.98
63.27 24.32 78.90 12.05
63.08 18.21 63.02 13.78
59.69 23.08 69.39 12.58
63.72 24.67 63.07 14.58
62.33 23.00 71.07 12.53
59.02 17.43 54.89 12.80
53.05 18.24 22.38 11.68
60.44 21.61 46.05 11.90
57.17 14.96 44.36 12.58
63.29 22.94 55.64 13.55
62.33 22.74 44.56 13.45
61.42 17.44 36.95 14.75
64.80 18.63 54.91 14.23
61.43 24.77 28.95 12.23

2.04* 3.02** 7.33**
7.35 4.86 19.98 1.66

* S ig n ifica n t at 5 • l e v e l .
•** S ig n ifica n t at 1 le v e l .



Vengara (59 .56 cm) and Arippa (59 .82 c a ) .  The type Maran 

recorded 63.08 cm and Nadia 61.42 cm height which were on 

par with other t a l l  types except Vail uvan ad and 3mad Chernad.

1.3  Nmafrsr gX . j?laat.

The data show that the types vary s ig n if ic a n t ly  at one 

per cent l e v e l .  The number o f  t i l l e r s  per plant varied from 

25.86 to  14 .96 , The type *ynad Kunnamangalaa produced maximum 

number o f  t i l l e r s  per plant (2 5 .8 6 ) fo llow ed  by Assam (2 4 .7 7 ), 

Wynad Manantody (2 4 .6 7 ), Thodupuzha (2 4 .3 2 ) and Valluvanad 

(23 .995 . However, they d id  not show any s ig n if ic a n t  d iffe re n ce  

among them selves. The low est t i l l e r  production  was in the type 

Himachal Pradesh (14 ,96 )?  c lo s e ly  fo llow ed  by Tafingiva (1 6 ,2 4 ), 

Arippa (1 7 .4 3 ) ,  Nadia (17 .4 4 ) and Maran (1 8 .2 1 ). They were not 

s ig n if ic a n t ly  d if fe r e n t  from one another,

1.4 Number o f  roo ts  per p la n t.

Valluvanad produced the maximum number o f  roo ts  per 

plant (103 ,11) c lo s e ly  follow ed  by S iera leon  (100.11) which 

were s ig n if ic a n t ly  h igher than the oth er types at one per cant 

l e v e l .  Minimum number o f  roo ts  were produced by the type 

Thingpuri (22 .38 ) follow ed  by Assam (28 .95 ) and Nadia (36 .95 ) 

which were s t a t i s t i c a l ly  n ot s ig n i f ic a n t .

1.5 length, o f  -xagtff.

In respect o f  root len g th , Nadia ranked f i r s t  with a 

measurement o f  14.75 cm which stowed no s ig n if ic a n t  d iffe re n ce



from the types Wynad Manantody (14 .58  cm), China (14 .23 era), 

Valluvanad (15 .90  ora), Varan (13 .78  cm ), Jorhat (13 .55  cm), 

Naraaapattom (13 .55 cm) and Sxnad Chernad (13 .35 cm). But 

they were s ig n if ic a n t ly  longer than the remaining types at 

one par cent l e v e l .  Shortest roo ts  were produced by the type 

Tafingiva (11 .60  cm) c lo s e ly  follow ed  hy Thingpuri (11 .60  cm)and 

U tter Pradesh (11 .90  cm).

1 .6  fihara,s.tfti§,.

The average number o f  lea ves  per t i l l e r  per p lan t, the 

length  o f  the petiolecrbottom -raost le a f  and the len g th , breadth 

and le a f  area index o f  the la s t  f u l l y  opened le a f  o f  ginger 

ty p es , recorded on 155th day a f t e r  p lanting are presented in 

Table 3.

1*61 pmafagr o f  IftaYia pgr. S illttJ .

I t  was observed that Valluvanad tops the l i s t  with an 

average o f  20.23 leaves per t i l l e r  which was s ig n if ic a n t ly  

higher from the r e s t  o f  the types at one per cent l e v e l .  The 

number o f  leaves was minimum in  T afingiva  (13 .81 ) follow ed by 

mad Manner! (1 4 .3 1 ), Arippa (1 4 .5 7 ) and Uadis (1 4 .9 4 ). Sta­

t i s t i c a l  an a lysis  showed that there was no s ig n if ic a n t  d i f f e ­

rence among the remaining 21 typ es.

1*6.2 frttafegx-.of., leaves per slant*

The data indicated  that there ex is ted  h igh ly  s i g n i f i ­

cant v a r ia tion  among the types w ith respect to  the number o f



Types
Mo. o f
le a v e s /
t i l l e r

Mo. o f
le a v e s /
plant

Length o f  
p e t io le  
Slowest l e a f )  

(cm)

Length
(cm)

Breadth
(cm)

Loaf
area
index
(Ixb

Valluvanad 20.28 471.19 13.79 18.63 1.91 28.35
Vengara 16.48 331.43 11.90 19.26 2.12 32.66
Emad Chernad 15.13 321.64 12.15 10.40 2.02 29.90
Ernad Manjeri 14.31 289.96 11.75 21.88 2.41 42.34
Wynad Local 
Wynad Kunna-

16.84 360.17 11.43 17.33 2.00 27.72

mangalam 16.76 452.97 11.98 18.06 2.12 30.72
Bajpai 16.93 398.02 9.98 18.76 2.09 31.34
Karakal 15.54 438.02 12.06 18.51 2.25 33.55
Taiwan 16.74 369.68 10.95 16.15 2.05 30.03
Tafingiva 13.81 221.69 11.77 18.44 2.23 32.96
Sieraleon 16.32 362.80 11.25 19.78 2.04 31.28
Thodupuzha 15.90 388.91 12.54 18.78 2.17 32.60
Maran 15.21 273.37 12.95 19.50 2.10 32.96
R io-de-Janeiro 16.38 376.22 12.73 17.78 2.29 29.85
Wynad Manantody 16.13 394 . 57 11.27 18.04 2.13 30.68
Kuruppampady 15.63 354.90 11.46 17.41 1.95 26.99
Arippa 14.57 250.63 11.58 18.95 2.35 34.89
Thingpuri 16.05 207.13 10.40 16.25 1.81 22.76
U tter Pradesh 16.50 357.52 10.67 17.85 2.18 30.69
Himachal Pradesh 15.62 232.83 11.48 10.42 2.01 29.64
Jorhat 15.09 345.98 10.54 18.41 2.01 28.99
Narasapattom 16.02 361.47 12.00 19.41 2.15 32.62
Nadia 14.94 254.63 12.64 20.15 2.19 34.64
China 15.72 280.89 11.39 18.96 2.14 31.95
Assam 15.45 379.04 11.16 16.71 1.92 25.26

: -  value 2.64** 3 .9 8 *# 0.88 2.35** 1.6Qm; 0.74
CD -  (P « 0 .05) 2.12 95.86 2.57 2 .10 0.30 10.51

MS Mot s ig n if ic a n t .
** S ig n ifica n t at 1 l e v e l .



leaves per p lant. Maximum number o f  lea v es  per plant was 

produced by the typo Valluvanad (471 .19) fo llow ed  by wynad 

Kunnaaangalaa (452 .97) and Karakal (438 .02) whereas Tafingiva 

recorded the le a s t  number o f  221.69 lea ves  per plant follow ed  

by Himachal Pradesh (2 3 2 .8 3 ), Nadia (2 5 4 .6 3 ), Arippa (256.63) 

and Maran (2 7 3 .3 7 ).

1*6.3 tan&tk fljL 2®%XS>1$ *

There was p r a c t ic a l ly  no d if fe re n c e  in  p e t io le  length  

among the 25 types o f  g inger stu d ied . But the length  was com­

parative ly  high in  Valluvanad (13 .79  cm ), Maran (12 .95  cm), 

K io-de-Janeiro (12.73 cm), Nadia (12.64 cm) and Thodupuzha 

(12.54 cm). I t  was minimum in  Bajpai (9 .9 6  cm) follow ed  by 

Thingpuri (10 .40  cm), Jorhat (10 .54 cm) and U tter Pradesh 

(10 .67  cm).

1*6.4 m uskh ml - l s af *

With regards to  the length  o f  l e a f ,  the types d iffe re d  

s ig n if ic a n t ly  at one per cent l e v e l .  rnad Manjeri with a 

length  o f  21.68 cm ranked f i r s t  fo llow ed  by Nadia (20.15 can), 

h iera leon  (19 .78 cm), Paran (19 .50  cm) and Narasapattom 

(19.41 cm). But the la t t e r  two have s ig n i f ic a n t ly  short 

leaves as compared to  the former three types. Minimum length 

o f  16.25 cm was recorded in  the type Thingpuri follow ed  by 

Assam (16.71 cm) and wynad Local (17 .33 cm) which did not 
d i f f e r  s ig n if ic a n t ly  among themselves but are h igh ly  s i g n i f i ­
cant from the oth er typ es.



1*6.5 Breadth o f  l e a f .

The data shoved that there vaa no s ig n if ic a n t  d iffe re n ce  

among types in  respect o f  the breadth o f  l e a f .  Maximum breadth 

was observed in  Brnad Che mad (2.41 cm) fo llow ed  by Arippa 

(2 .3 5  cm), E io-de-Jan eiro  (2 .29  cm), T afingiva  (2 .23  cm) and 

Nadia (2 .1 9  can), minimum breadth was recorded in  Thingpuri 

(1 .81 cm) follow ed  by Valluvanad (1.91 cm), Assam (1 .92  cm) and 

Xuruppampsdy (1 .9 5  cm).

1*6.6 Lga£ j^ a aJ L ato*

The le a f  area index varied from 22.76 to  42 .34 . But the 

v a r ia tion  was s t a t i s t i c a l ly  not s ig n i f ic a n t .  The types Tmad 

Manner!, Arippa, Nadia and Karakal showed higher l e a f  area 

index while i t  was le s s  in  Thingpuri, Assam, Kuruppampady and 

Valluvanad•

1 *7  flsm xins

Flowering c h a ra c te r is t ic s  such as flow erin g  percentage, 

number o f  in flo rescen ce  per p la n t, number o f  flow ers per in ­

f lo re s c e n c e , length  o f  in flo re sce n ce  and length  o f  in f lo r e s ­

cence s ta lk  are given in  Table 4 . They were not s t a t i s t i c a l ly  

analysed because, some o f  the types have not flow ered which 

resulted  in  incom plete data.

The type Wynad Local had the h ighest flow erin g  percent­

age o f  11.71 fo llow ed  by Assam (10 .94 ')  and H io-de-Janeiro 

(10 .14 ) .  Btray flow erin g  was n oticed  in  Nadia ( 0 . 5 2 ) ,



Types
low ering 

per cent
Ho. of 
in f lo r e s ­
cence per 
plant

Ho. o f  
flow ers 
per i n f l o ­
rescence

Length 
o f  i n f l o ­
rescence 

(cm)

Length 
o f  in f l o ­
rescence 
sta lk  
(cm)

Valluvanad 6 .57 1.15 12.56 4 .79 11.46
Vengara 2.49 0.50 6 .00 4 .40 14.15
Bxnad Che mad 4.94 1.42 16.12 4.83 11.85
Emad Manjerl 1.11 0.50 10.00 5.45 19.55
Wynad Local 
Wynad Kunna-

11.71 1.95 14.06 4.69 11.68
mangalam 1.60 0.35 16.20 4.84 19.64

Bajpai 7.43 2.93 14.80 4.02 10.20
Karakal 6.03 1.50 13.13 3.25 12.69
Taiwan 0.53 0.25 7.00 3.75 12.70
Tafingiva 0.63 0.50 14.50 5.30 17.20
Sieraleon 2.92 1.00 11.83 4.98 10.18
Thodupuzha NF NF HP v» NF
Maran 1.19 0.50 12.50 4 .50 15.00
R io-de-Janeiro 10.14 1.40 12.57 4.61 13.05
Wynad Manantody 6.06 1.93 15.27 5.00 10.46
Kuruppanpady 5.30 1.91 15.47 4 .85 10.67
Arippa 0.61 0.25 9.00 4 .10 17.15
Thingpuri N? HP NP NP NP
O tter Pradesh 1.14 0.83 11.63 4 .19 13.85
iinachal Pradesh Hr' NP NP NP NF
Jorhat 8.15 1.50 15.00 5.09 12.28
Narasapatton 1.14 0.50 9 .50 4 .35 10.25
Nadia 0.52 2.00 15.25 4 .37 10.66
China 0.74 0.25 15.00 5.30 16.10
Assam 10.94 0.65 12.85 4.63 10.51

NF Hot flow ered .
HS Observations recorded on 155th and 200 th  day a fte r  p lanting .



Taiwan (0 .53  )• Arippa (0.61 ) ,  T afingiva (0 .63  ) and China 

(0 .74  ) whereas the types Thodupuzha, Thingpuri and iimaehal 

Pradesh had not flow ered .

1*7*1 Number o f  in flo re sce n ce  gar Plant.

The number o f  in flo rescen ce  per plant ranged from 2.93 

to  0.25* the maximum number being recorded in  3a,ipai follow ed 

by Nadia (2 ) and the le a s t  in  China, Arippa and Taiwan (0 .2 5 ) .

1*7.2 .la fla im fipacfi-

With regards to  the number o f  flow ers per in flo re s ce n ce , 

the type Wynad Kunnaaangalaa ranked f i r s t  with an average 

number o f  16.20 which was c lo s e ly  fo llow ed  by Pmad Che mad 

(1 6 .1 2 ), Minimum number o f flow ers was produced by the type 

Vengara (6 ) follow ed  by Taiwan (7 )  and Arippa (7 ) .

1*7.5 9,1.. tiaXlQrwwM*

I t  say be seen from the tab le  that the lon gest in f l o ­

rescence was produced by Crnad M anjeri (5 .4 5  cm). The other 

types with com paratively lon g  in flo re sce n ce  were China (5.30cm ), 

T afingiva (5 .3 0  cm), Jorhat (5 .0 9  cm) and Wynad Manantody (5cm). 

The minimum length  o f  3 .25 cm was recorded in Karakal follow ed 

by Taiwan (3 .7 5  cm ), Arippa (4 .1 0  cm ), U tter Pradesh (4 .1 9  can) 

and Harasspattom (4 .3 5  cm).

1*7.4 .qI . naaflgncft.etalk*

I t  was observed that th ere  ex isted  considerable  v a r ia t­
ion  between types in  respect o f  the above ch aracter, Maximum



e ta lk  length  was observed in  Wynad Kunnamangalam (19*64 cm) 

fo llow ed  by Emad Manjeri (19*55 cm), Bajpai (10 ,20  cm) and 

Narasapattom (10 ,25  cm),

i*b  t&mxa. tlxmv  .oMggaLtgia.

Humber o f  f in g e rs  per p la n t, len gth  o f  f in g e r s , number 

o f  nodes per f in g e r ,  in ternodal length  and g ir th  are presented

in  Table 5.

1 .6 .1  Humber, o f  f in g e rs  per p lant.

The mean values presented in  the ta b le  show that the 

number o f  primary fin g e rs  per plant was maximum In Wynad Local 

(9*11) follow ed  by Valluvanad (8 .6 2 ) ,  Bajpai (8 .2 9 ) and Wynad 

Kunnamangalam (7 ,7 2 ) .  The number was le s s  in  mhingpuri (3 .7 5 ) ,  

Jtter Pradesh (3 ,7 6 ) and Arippa (3 .9 1 ) .  But the d iffe re n ce  

in  number o f  fin g e rs  was s t a t i s t i c a l ly  not s ig n i f ic a n t .  Nadia 

had 4 .89  number o f  primary fin g e r s  and Maran 5 .21 .

1.8.2 Lgngfch,at.linggxa.

The v a ria tion  in  length  o f  f in g e rs  was s ig n ific a n t  at 

one per cent l e v e l .  As regards the len g th , 8a jp a i tops the 

l i s t  with an average o f  7.81 oa , but not s ig n i f ic a n t ly  d i f f e ­

rent from the types Emad M anjeri, Wynad Kunnamangalam and 

Wynad L oca l. There was no s ig n if ic a n t  d iffe re n c e  among the 

remaining types except the type Thing pur i  (5 .4 7  cm) which was 

s ig n if ic a n t ly  in fe r io r  to  the oth er 24 typ es. The length  was 
6.24 cm in  Nadia and 5.85 cm in  Maran which were not s i g n i f i ­
cantly  d if fe r e n t  from 3aJpal.



Types
No. o f  
f in g e rs  
per plant

Length
(mm)

tlO. o f  
nodes per 
fin g er

In te  m odal 
length  

(cm)

Girth
(cm)

Valluvanad 0.62 6.19 7.94 1.18 6.73
Vengara 7.31 6.05 5.68 1.14 6.20
frnad Che mad 6.03 5.87 5.86 0.96 6.50
Kraad i-anjeri 7.67 7.38 7.84 0.96 6.96
wynad Local 3.11 7.16 6.75 1.C4 6.59
Wynad Kunna-

mangalam 7.72 7.35 6.71 1.10 6.71
Sajpai •29 7.81 6.42 1.10 7.32
Karakal 5.91 6.62 7.01 1.20 6.77
Taiwan 5.69 6.58 6.68 1.04 6.36
Tafinglva 5.31 5.90 5.90 1.07 8.11
Sleraleon 6.37 6.55 6.46 1.02 6.37
Thodupusha 4.79 5.43 5.50 0.99 6.77
Maran 5.21 5.88 5.63 1.04 7.C0
Rio-de-Jane ir o 6 .47 6.17 5.70 1.06 6.81

ynad Msnantody 5.01 5.95 5.65 1.05 6.54
Kuruppaapady 4.86 6.15 6.06 1.07 6.76
Arippa 3.91 5.64 5.69 1.03 6.95
Thingpuri 3.75 5.85 5.93 0.90 5.96
•Ttter Pradesh 3.76 5.47 5.51 1.00 7.57
Himachal Pradesh 4.43 5.79 6 .1 0 0.95 6.83
J orhat 5.53 5.70 6.19 0.97 6.97
Naraeapattom 5.27 5.83 5.90 0.99 6.94
Nadia 4.89 6.24 6.40 0.99 7.40
China 4.63 6.29 5.78 1.07 7.05
Assam 4.72 6.12 6.14 0.99 6.53

-  value 1.46!,; 11.46** 12.96** 2.00* 4.76**
Cl) -  ( .  « 0 .05) 1.22 0.52 1.54 0.20 0.59

HS Not s ig n if ic a n t .
* S ig n ifica n t at 5 l e v e l .
** S ig n ifica n t at 1 l e v e l .



1.Q.3 Hmabflx ofi nodes..-BftX-XLagax.

I t  waa observed that the types d if fe r e d  s ig n if ic a n t ly  

at one per cent le v e l  in  th is  re sp e c t . Though the type 

Valluvanad with an average o f  7.94 nodes ranked f i r s t ,  there 

was no s ig n if ic a n t  d iffe re n ce  from the types mad Manjeri 

(7 .8 3 ) * Karakal (7 .0 1 ) ,  Wynad, Local (6 .7 5 ) ,  Wynad Kimnaman- 

galam (6 .7 1 ) ,  Taiwan (6 .6 8 ) ,  S lera leon  (6 .4 6 ) and Ba;jpai (6 .4 2 ) 

and Nadia (6 .4 0 ) .  Minimum number o f  nodes was produced by 

Phodupuzha (5 .5 0 ) fo llow ed  by U tter Pradesh (5 .5 1 ) and Varan 

(5 .6 3 ) .

1 . °.4 iniflfflftdai, lsagth.

S t a t is t ic a l  an a lysis  o f  the data revealed that the 

v a r ia tion  among types with regard to  in tem od a l length  was 

s ig n if ic a n t  on ly at f iv e  per cent l e v e l .  The maximum length  

o f  1.20 cm was recorded by the type Karakal follow ed  by Vallu­

vanad (1 .1 8  cm), Vengara (1 .14  cm ), Wynad Kunnamangalam (1.10cm) 

and Bajpai (1 .1 0  cm). They were s ig n i f ic a n t ly  lon ger  than the 

re s t  o f  the ty p es , but the d if fe re n ce  among them was not 

s ig n if ic a n t . The in tem od es were short in  Himachal Pradesh 

(0 .95  cm ), Traad Chernad (0 .9 6  cm), Exnad Manjeri (0 .96  cm), 

Jorhat (0 .9 7  cia), fh ingpuri (0 .9 8  cm) and Nadia (0 .9 9  eta).

i . o .5  G irth g l-f iftg g r a .

I t  may be seen from the ta b le  that there ex isted  h igh ly 

s ig n if ic a n t  v a r ia tion  in  g ir th  o f  rhizomes among ty p es . Maximum



g ir th  was observed in  the type T afingiva (8 .11 cm) follow ed  

by U tter Pradesh (7 .5 7  o n ) , Nadia (7 .4 0  cm) and 3a jpai (7.32em ). 

The type Thingpuri (5 .9 6  on) recorded the minimum g ir th  fo llo w ­

ed by Vengara (6 .2 0  cm) and S iera leon  (6 .3 7  cm).

1.9  8jg,fiQadary, finger Qharaatarfi.

Characters o f  secondary f in g e r  such as number o f  fin g e rs  

per plant* length  o f  fin g er*  number o f  nodes per fin g er*  in t e r -  

nodal length  and g ir th  are furnished in  Table 6 .

1*9.1 iivaftar at f ia g s ra  w l j O sdX «

The data showed that the number o f  secondary fin g e rs  per 

plant varied s ig n i f ic a n t ly  at one per cent l e v e l .  The type 

S iera leon  produced the maximum number (3 0 .4 ) o f  secondary fin g ers  

fo llow ed  by 3a.1 pal (20 .38)•  Karakal (2 6 .4 1 ) and Maran (2 4 .8 1 ).

But there was no s ig n if ic a n t  d iffe r e n c e  among them. The le a s t  

number o f  11.87 fin g e rs  was produced by Thingpuri fo llow ed  by 

Himachal Pradeeh (1 2 .0 4 ). Nadia produced only 15.24 fin g e rs  

which was low .

1*9.2 „q&. fingers.

As regards the length  o f  secondary fin g e rs  there was 

s ig n if ic a n t  v a ria tion  among types at one per cent l e v e l .  The 

type Ba^pai had the lon gest f in g e r  (7 .4 0  am) follow ed by 'aran  

(6 .87  cm), Wynad Kunnamangalam (6 .6 9  om) and Karakal (6 .6 7  cm). 

There was no s ig n if ic a n t  d iffe re n ce  between Ba^pai and Maran 

but Bajpai d i f f e r  s ig n i f ic a n t ly  from the re s t  o f  the types.



Types
Wo. o f  
fin g e rs  
per plant

Length
(cm)

No. o f  nodes 
per fin g e r

In te r -
nodal
length

(cm)

Valluvanad 23.84 5.16 4.76 1.10
Vengara 17.32 5.49 5.19 1.21
Brnad Chernad 19.00 5.71 4 .80 1.12
~'mad Manjeri 1 .24 6.05 6.26 0.99
Wynad Local 
Wynad Kunna-

22.67 6.31 6.13 1.01

mangalam 21.32 6.69 6.19 1.09
la jp a i 28.38 7.40 6 .47 1.10
Karakal 26.41 6.67 6.46 1.03
Thalwan 17.86 6.23 6.26 0.99
Tafingiva 21.31 6.40 5.85 1.10
Sieraleon 30.34 5.97 5.96 0.99
Thodupuz la 19.75 5.21 5.49 0.96
Maran 24.81 6.87 6 .58 1.04
H io-de-Janeiro 20.62 6.36 6 .28 1.04
Wynad Manaatody 19.03 6.55 6.24 1.05
Kuruppaspad y 22.48 6.33 6.07 1 • 04
Arippa 15.81 5.67 5.65 1.01
Thingpuri 11.87 6.32 6 .08 1.05
Otter Pradesh 14.34 5.62 5.89 0.96
Himachal Pradesh 12.84 5.54 5.83 0.95
J orhat 16.98 5.83 5.87 0.99
Narasapattom 21.64 6.15 5.94 1.00
Nadia 15.24 6.23 6.04 1.03
China 18.12 5.88 5.62 1.04
Assam 10.09 6.62 6.41 1.03

" -  value 5.38** 7.06** 11.25** 7.00*
CD -  (F -  0 .05) 5.53 0.56 0.40 0.06

Girth
( cm)

6.72
6.54
6.35
5.35
5.78

6.06
6.54
5.66 
4 .96  
6.99 
5.50 
5 .21
5.73
5.66 
6.06 
5.58
5.25
5.26 
6.13
6.26 
5.76
5.79 
6.26 
6.27 
5.53

9.00**
0.48

** S ig n ifica n t at 1 le v e l



The type Valluvanad produced the sh ortest fin g e rs  with an 

average length  o f  5*16 cm follow ed  by Thodupuzha (5 .21 cm) 

and Vengara (5*49 cm). Nadia had a length  o f  6.33 cm which 

was s ig n if ic a n t ly  sh orter  than Ba^pai and Maran and on par 

with o th er  types.

1*9.3 HHBhfli:.

The types which produced com paratively more number o f  

nodes per secondary f in g e r  were Maran (6 .5 6 ) ,  Bajpai (6 .4 7 ) ,  

Karakal (6 .4 6 ) and Assam (6 .4 1 ) .  The d if fe r e n c e  among them 

was not s ig n i f ic a n t .  Nadia recorded 6.04 nodes which was com­

p arative ly  high but was s ig n i f ic a n t ly  le s s e r  than Maran. The 

number o f  nodes was le s s  in  Valluvanad (4 .7 6 ) ,  rnad Chernad 

(4 .6 0 ) and Vengara (5 .1 9 ) .  The data showed that the types 

d if fe re d  s ig n if ic a n t ly  at one per oent l e v e l .

1 . 9.4 lafeMSMflal length.

With regard to  the in tem od a l len g th , the type Vengara 

(1 .21 cm) produced secondary fin g e rs  with lon gest interaodes 

fo llow ed  by .‘.mad Chernad (1 .12  cm ), Valluvanad (1 .1 0  cm),

Baipal (1 .1 0  cm) and Tafingiva (1 .1 0  cm). The type Himachal 

I radesh produced the sh ortest in tem od es which had a mean 

length  o f  0 .95 cm fo llow ed  by Thodupusha (0 .96  cm) and U tter 

Iradesh (0 .96  cm). S t a t is t ic a l  a n a lysis  showed h igh ly  s ig n i­

f ic a n t  d iffe re n ce  among types. The in tem od es o f  Maran 

(1 .04  cm) and Nadia (1 .03 cm) were a lso  com paratively lon g .



1*9.5  p f ringere.

The mean g ir th  o f  the secondary f in g e r  which varied 

from 5.21 cm to  6.99 cm showed s ig n if ic a n t  d iffe re n ce  among 

types at one per cent l e v e l ,  itaxiiaua g ir th  was recorded in  

the case o f  T afingiva <6.99 cm) fo llow ed  by Valluvanad (6.72cm ), 

Vengara (6 .5 4  cm) and Bajpai (6 .54  cm) which were s t a t i s t i ­

c a l ly  not d i f fe r e n t .  The type Nadia recorded a mean g ir th  o f  

6.26 cm which did not d i f f e r  s ig n i f ic a n t ly  from the other 

types except Tafingiva and Valluvanad. The types such as 

fhodupussha (5.21 om), Arippa (5 .2 5  cm ), Thingpuri (5 .26  cm) 

and O ieraleon (5 .5 0  cm) produced fin g e rs  with com paratively 

small g ir th .

2* JxLoiAsxm.aS .im ts  ,an4 dlatftgtB.

Percentage o f  s o f t - r o t  in fe c t io n , percentage o f  sh oot- 

borer in fected  t i l l e r s  per plant and inciden ce o f  le a f -s p o t  

d isease  are presented in  Table 7 .

2.1 Percentage o f  s o f t - r o t  in fe c t io n .

Among the 25 c u lt iv a r s , the type K io-de-Janeiro  showed 

maximum s u s c e p t ib il it y  (27 .50>) to  s o f t - r o t  d isease follow ed  

by Tafingiva (26 .40  ) ,  Taiwan (23 .401) and Himachal Pradesh 

(16 .30  ) .  ahe in fe c t io n  was very mild in  the types Maran 

(3 .2 0  ) ,  Vengara (3 .4 0  ) ,  wynad Local ( 3 . 5 0 ) ,  wynad Manantody 

(3 .6 0  ) and vuruppampady (3 .6 0 1 ). The inciden ce was medium 
in Bajpai (5 .32 ,-) and Nadia (7 .5 0 ?) .



Table 7 . Incidence o f  pests and d iseases,
(Mean values)

Types
Percentage o f
s o f t - r o t
in fe c t io n

Percentage o f  
ahoot-borer 
in fected  t i l l e r s  
per plant'

Incidence o f  
le a f-s p o t

Valluvanad 11.90 43.40 (41 .22 ) 1.69 ( .64)
Vengara 3.40 36.30 (37 .03 ) 1.34 ( .53)
Exnad Chernad 6.53 32.90 (35 .04 ) 1.37 C .54)
Ernad Manjeri 6.41 30.20 (33 .32 ) 1.04 ( .43 )
Wynad Local 3.50 32.00 (34 .97 ) 1.04 ( .43)
Wynad Kunnamangalaia 10.60 24.30 (29 .54) 1.28 ( .51)
Bajpai 5.32 34.80 (36 .14 ) 1 . 0 7 :-( .44 )
Karakal 5.10 29.50 (32 .92 ) 0.96 ( .40
Taiwan 23.40 28.50 (32 .29 ) 1.86 ( .69 )
Tafingiva 26.40 31.20 (33 .99 ) 0.80 c .34 )
S ieraleon 4 .20 29.40 (3 2 .0 2 ) 1.19 ( .48)
Thodupuzha 11.60 25.00 (30 .50 1.50 ( .58 )
Maran 3.20 26.90 ( 3 1 . 2 2) 1.19 ( .48 )
K io-de-Janeiro 27.50 21.30 (27 .46 ) 1.43 ( .56)
Wynad Manantody 3.60 30.50 (33 .52 ) 0.90 ( .38)
Kuruppampady 3.60 27.50 (31 .60 ) 0.96 ( .40)
Arippa 4.81 24.70 (29.82 1.72 ( .65 )
Thingpuri 6.93 27.70 (31 .72 ) 1.69 ( .64 )
U tter Pradesh 5.27 31.00 (33 .81 ) 1.37 ( .54
Hinachal Pradesh 16.30 30.20 (33 .34 ) 1.13 ( .46)
Jorhat 7.41 40.20 (39 .34 ) 1.22 ( .49 )
Narasarattom 4.01 32.13 (34 .49 ) 1.76 ( .66 )
Nadia 7.50 38.80 (30 .54 ) 1.34 i .53 )
China 10.70 37.60 (37 .80 ) 1.19 c .48 )
Assam 7.20 36.50 (37 .16 ; 1.22 ( .49 )

v -  value 
CP- U- a 0 .05)

1.59NS
7.36

4 .00** 
0.14

NS Not s ig n if ic a n t .
** S ig n ifica n t at l e v e l .

Values within brackets are angular transformed ones. 
Values w ithin brackets are expressed as ✓ k+1



ILATJ3-1V Incidence o f  le a f -s p o t  d isease s in g ib e r l ) .

H -  Healthy (no s p o ts )
I  -  Light (1 to  5 sp ots )
M -  Medium (6 to  15 sp ots )
S -  Severe (16 to  40 sp ots )
VS -  Very severe (more than 40 sp ots )





2 .2  Percentage o f  Bhoot-borer in fe c ted  t i l l e r s  per p la n t.

No s ig n if ic a n t  d iffe re n ce  was found among the types f o r  

the sh oot-borer in fe c t io n . The types Valluvanad ( 4 3 .4 0 ) ,  

Jorhat (4 0 .2 0  ) ,  Madia (3B .80S ), China (3 7 .6 0 - ) ,  Assam (36 .50  ) 

and Vengara (36 .30  ) were more su scep tib le  to  sh oot-borer 

a tta ck . I t  was a lso  n oticed  that the types K io-de-Janeiro 

(21 .30  ) ,  Wynad Kunnamangalam (24 .30  ) ,  Arippa (24 .70  ) and 

dhodupuzha ( 2 5 .8 0 )  were com paratively more to le ra n t than 

other types.

2 .3  Snsiqgftsg. Qt leM -J iM lJ lla ifta g .

'Ihe data on the incidence o f  le a f - s p o t  was s t a t i s t i ­

c a l ly  analysed and h igh ly  s ig n if ic a n t  v a r ia tion  among types 

was observed. Taiwan (1 .6 9 ) was found to  be the most suscep­

t ib le  type to  le a f -s p o t  follow ed  by Narasapattom (1 .6 6 ) ,

Arippa (1 .6 5 ) ,  Valluvanad (1 .6 4 ) ,  Thingpuri (1 .6 4 ) ,  Thodupuzha 

(1 .5 8 ) and R io-de-Janeiro  (1 .5 6 ) .  Mo s ig n if ic a n t  d iffe re n ce  

ex isted  among them selves. The type T afingiva (0 .8 0 ) recorded 

the le a s t  incidence o f  le a f -s p o t  which was on par with Xarakal 

(0 .9 6 ) ,  Kuruppampady (0 .9 6 ) ,  Srnad Manner! (1 .4 3 ) ,  Wynad Local 

(1 .4 3 ) ,  Bajpai (1 .4 4 ) and Himachal Pradesh (1 .4 6 ) .

3 . Xislfl ghftgagtsgyg.

The data on y ie ld  per p la n t, net y ie ld  per bed, dryage, 

projected  y ie ld  per hectare o f  green g in ger and dry ginger are 
fam ished  in  Table 8.



Types

Y ield ,/
plant

(g )

Net y ie ld
per bed 
(3 sq . m)

(leg)

Drying
percentage

P rojected  gross y ie ld  
per hectare

Green Dry 
g in ger ginger 

(kg) (kg)

Valluvanad 498.63 11.02 18.60 (25 .55 ) 19133.68 3558.86
Vengara 364.00 6.56 19.60 (26 ,20 ) 11360.21 2230.52
"m ad Che mad 423.25 10.52 20.00 (26 .56 ) 18267.36 3653.47
Emad Manjeri 469.00 11.49 21.60 (27 .69 ) 19942.78 3669.47
Wynad Local 411.88 11.25 18.40 (25 .40 ) 19531.25 4210.75
Wynad Kunna-

mangalam 369.13 10.40 22.40 (28 .25 ) 18057.29 4044.83
Bajpai 417.25 13.59 21.60 (27.69 23585.07 5094.30
Karakal 426.13 11.63 15.20 (22 .95 ) 20182.29 3067.71
Taiwan 296.00 6.29 21.20 (27 .42 ) 10914.93 2313.97
Tafingiva 440.75 4.33 17.60 (24 .80 ) 7517.36 1323.06
3ie ra le  on 361.25 6.19 21.60 (27 .69 ) 10750.00 2322.00
Thodupueha 267.63 4.88 25.20 (30 .13 ) 8479.17 2119.79
Maran 402.13 14.52 20.00 (2 6 .56 ) 25210.07 5C42.01
B io-de-Janeiro 376.08 10.17 18.60 (2 5 .5 5 ) 17656.25 3284.06
Wynad Manantody 381.98 7.06 19.40 (26 .13 ) 12250.00 2376.50
Kuruppaiapad y 351.53 5.51 23.00 (28 .66 ) 9571.18 2201.37
Arlppa 251.88 4.46 22.80 (28 .52 ) 2743.06 1765.42
Thingpuri 260.80 4.91 19.40 (26 .13 ) 8522.57 1653.38
U tter Pradesh 317.53 3.05 21.40 (27 .56 ) 5296 .08 1133.53
Himachal Pradesh 276.93 4.19 22.10 (28 .04 ) 7277.78 1608.39
J orhat 365.83 9.82 21.40 (2 7 .5 6 ) 17048.61 3640.40
Narasapattom 415.68 13.56 20.40 (2 6 .0 5 ) 23536.46 4801.44
Nadia 465.55 16.45 22.60 (2 8 .3 8 ; 28553.82 6453.16
China 422.00 5.50 21.00 (27 .28 9548.61 2005.21
Assam 349.15 6.79 18.00 (25 .10 ) 11706.46 2121.56

r -  value 3.75** 9.78** 3.61**
CD -  (P « 0 .05) 98.37 3.59 4.60

** S ig n ifica n t at 1 le v e l .
Values w ithin brackets are angular transformed ones.
Net y ie ld  was ca lcu la ted  on the b a s is  o f  the actual area occupied 
by the plants whereas f o r  the ca lcu la tio n  o f  gross y ie ld , the 
en tire  area inclu d in g  boundaries, drainage channels, fo o t  path e tc . 
were taken in to  con sid era tion .



3.1  x is lfl .tar,„pla8i.

G ba rva tion s on y ie ld  per plant showed narked d i f f e ­

rences among the typ es. The type Valluvanad with 496.63 g 

o f  green g in ger per plant ranked f i r s t  which was not superior 

from the types mad Manjerl (469.00 g ) , Madia (465.55 g ' « 

Tafingiva (440.75 g) • Karakal (426,13 g ) and mad Che mad 

(423.25 g ) .  Maran had an y ie ld  o f  402.13 g per bed which was 

s ig n if ic a n t ly  low er from the above types. The type Arippa 

(251.86 g) was the le a s t  in  the l i s t  fo llow ed  by Thingpuri 

(260.80 g ) ,  U tter Pradesh (317.53 g) and Assam (349.15 g ) .

No s ig n if ic a n t  v a r ia tion  was recorded among them.

3 .2  Not .Viglfl,

The an a lysis  o f  the data on y ie ld  per bed showed s ig n i­

f ic a n t  v a ria tion  at one per cent l e v e l .  Maximum y ie ld  per 

bed o f  16.45 kg was recorded in  the type Nadia fo llow ed  by 

Maran (14 .52 k g ), Bajpai (13 .59 kg) and Narasapattom (13.56kg) 

which were not s ig n if ic a n t ly  d i f f e r e n t .  The type U tter Pradesh 

(3 .0 5  kg) was found to  be the poorest in  y ie ld  which was on 

par with Himachal Pradesh (4 .1 9  k g ), T afingiva (4 .33  k g ),

Arippa (4 .46  k g ), Thodupuzha (4 .8 8  kg) and Thingpuri (4 .91k g ).

3 .3  Percentage o f  dry g in ger recovery .

With regard to  the percentage o f  dry ginger recovery , 

the type Thodupuzha was the f i r s t  in  the l i s t  with a dry age 

o f  25.20 per cent which showed no s t a t i s t i c a l  d iffe re n ce  from 

the types Kuruppampady (23 .00  ) ,  Arippa (2 2 ,8 0 ') ,  Nadia (2 2 .6 0 r



Wynad Eunnamangalam (22 .40 ) ,  Himachal Pradesh (22 .10  ) ,

Bajpai (21 .60  ) ,  Hrnad Manjeri (21 .60  ) and S iera leon  

(21 .60  ) .  But the type Maran (80 .00  >) was in fe r io r  to  

Thodupuzha. Drying per cent was minimum in  Karakal (13 .20  ) 

follow ed  by T afingiva (17 .60  ) ,  Assam (16 .00 ) ,  Wynad lo c a l 

(18 .40  ) ,  K io-de«Janeiro (18 .6 0  ) and Vallumnad (18 .60  ) .

The above types did not d i f f e r  s ig n i f ic a n t ly .

3.4 Xleld, g£, gram jdflfisr*

The gross y ie ld  o f  green ginger per hectare follow ed  

the same pattern as that o f  y ie ld  per bed. The maximum y ie ld  

was 28553.82 kg in  the type Hadia and minimum in U tter Pradesh 

(5296.88 kg’).

3-5  x*fM . g£ Jxv. .Miami •

In the case o f  y ie ld  o f  dry g inger a lso  the type Nadia 

ranked f i r s t  with an average y ie ld  o f  6453.16 kg o f  dry ginger 

per hectare fo llow ed  by Bajpai (5094.36 k g ), Maran (5042.01 k g ), 

Naraaapattom (4801.44 kg) and Wynad Local (4218.75 k g ). The 

minimum y ie ld  o f  1133.53 kg was recorded by the type U tter 

Pradesh c lo s e ly  fo llow ed  by T afingiva (1323.06 k g ) , Himachal 

Pradesh (1608.39 k g ), Thingpuri (1653.38 kg) and Arippa 

(1765.42 k g ). This i s  i l lu s tra te d  in  P ig . 2.

4 . Sas,.Insflrlfant ohsalsal fiQagtitwntfl.

The percentage o f  o le o re s in , e sse n tia l o i l ,  crude f ib r e
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PLATj, .v Khlaomee o f  tha ginger type Nadia.

K,A?i;-vi Hhiaoaea o f  the g in ger type fla jpal.





PLA2E-VII Rhizomes o f  the ginger type Maran.

PLATE-Vlii Rhizomes o f  the ginger type Naraaapattom.





4.1 Plftpjcftala*

The data on o le o re s in  percentage revealed that the 

types d if fe r e d  s ig n if ic a n t ly  at one per cent l e v e l .  H io-de- 

Janeiro gave 10.53 per cent o le o re s in  which was the maximum 

and on par with Maran (10 .05 )• But they varied s ig n if ic a n t ly  

from the remaining types. Bajpai (9 .2 2  )# Wynad Local 

(9 .14  ) and Valluvanad (8 .7 8 ')  were the other types high in 

o le o re s in  con ten t. O leoresin  recovery  was minimum in  the 

type Wynad Panantody ( 4 . 9 1 )  fo llow ed  by Bimachal Pradesh 

(5 .3 9  - ) ,  Arippa (5 .4 2  9 ) ,  S iera leon  (5 .83  ')*  Yengara ( 5 .8 5 0 ,  

"rnad Che mad (5 .98  0  and Taiwan ( 5 . 9 8 ) .  The above types 

did not d i f f e r  s ig n i f ic a n t ly .  The o le o re s in  content o f  Nadia 

was only 5.41 per cent which was com paratively low .

4 .2  a l.flla o £ e s in .

The y ie ld  o f  o le o re s in  per hectare i s  i llu s tra te d  in  

P ig . 3 . Though the percentage recovery  o f  o le o re s in  was high 

in  P io -d e -J a n e iro » i t  was observed that the type Maran yielded 

the maximum quantity (504.20 kg) o f  o le o re s in  per hectare .

I t  was follow ed by the types Bajpai (469.70 k g ) , Nadia 

(349.12 k g ), Rio-de-«3aneiro (345.01 kg) and 'rnad Manjeri 

(341.72 k g ). O leoresin  production  per hectare was le a s t  in



Table 9. 01eoreal.fi* o i l  and crude f ib r e  content o f  
d if fe r e n t  ginger types and th e ir  pro jected  
y ie ld  per h ectare .

(Mean values)

Types
01aoreain
percentage

Y ield  o f  
o le o re s ln

Ginger o i l  
percentage

Yield o f  
o i l  per

Crude f ib r e
percentage

per ha. 
(kg)

hectare
(kg)

Valluvanad 0.70 17.23) 312.47 2.20 (8 .5 2 ) 78.30 4.21
Vengara 5.85 13.97) 130.49 2 .30 (3 .7 2 ) 51.75 4.45
Emad Che mad 5.9B 14.08) 218.40 1.72 (7 .4 6 ) 62.84 5.60
Rmad Manjeri 8.09 16.46) 341.72 1.75 (7 .5 6 ) 73.83 4.74
Wynad Local 9.14 17.55) 335.39 1.60 (7 .2 1 ) 62.38 5.75

ynad Kunna- 
aangalam 6.52 14.77) 263.72 1.49 (6 ,7 6 ) 60.27 6.00

Bajpai 9.22 17.64) 469.70 1.40 (6 .7 1 ) 75.40 4.52
Xarakal 6.23 14.41) 191.12 2.40 (8 .9 1 ) 71.78 5.70
Taiwan 5.98 14.08) 138.38 1.66 (7 .3 9 ) 39.11 4.65
Tafingiva 7.92 16.25) 104.79 0.74 (4 .9 2 ) 11.11 5.72
Sieraleon 5.83 13.92) 135.37 1.70 (7 .4 9 ) 39.94 4.87
Thodupuzha 6.38 14.59) 135.24 1.62 (7 .3 7 ) 36.46 4.46
ttaran 10.05 18.45) 504.20 1.94 (8 ,0 6 ) 97.82 6.17
P ic-de-Janeiro 10.53 10.73) 345.81 2.30 (0 .7 2 ) 62.72 5.60
Wynad Manantody 4.91 12.71 166.69 1.94 (7 .8 5 ) 46.10 4.28
Kuruppampady 8.00 16.31) 176.11 1.79 ^7.62) 37.20 6.47
Arippa 5.42 13.43) 95.69 1.70 (7 .4 8 ) 30.01 4.07
Thlngpuri 7.42 15.79) 122.68 2,20 (8 .5 2 ) 36.37 5.59
U tter Pradesh 6.05 14.20) 68.58 1.25 (6 .4 7 ) 14.17 3.79
Himachal

Pradesh 5.39 13.42) 86.69 0.57 (4 .3 4 ) 12.71 3.89
J orhat 6.26 14.40) 228.39 1.72 >7.53) 62.75 4.45
Harasapattom 6.79 15.09) 326.02 1.25 (6 .4 7 ) 60.02 5.38
Nadia 5.41 13.35) 349.12 1.48 (6 .9 9 ) 95.51 3.90
China 7.00 15.22) 140.37 1.90 (7 .9 4 ) 36.10 3.47
Assam 7.29 15.63 154.66 2.22 (8 .5 3 ) 47.10 5.82

F -  value 
CP -  (F • 0.05)

7,00**

1.79
3.62*
1.68

*

11.85)
12.17)
13.66)
12.57)
13.84)

14.24)
12.15) 
13.81) 
12.45) 
13.83) 
12.75) 
12.14)
14.35) 
13.71; 
11.93 
14.71) 
11.60) 
13.67)
11.16)

11.30)
12.13)
13.35) 
11.39)

(10.71)
(13 .96 )

23 .64 ‘ 
0.66

** S ig n ifica n t at 1 l e v e l .
IB Values w ithin brackets are angular transformed ones.
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U tter Pradesh (68*58 kg) follow ed  by Himachal Pradesh 

(86*69 kg) and Arippa (95 .69  k g ).

4 .3

Highly s ig n if ic a n t  d iffe re n c e s  were n oticed  among the 

25 types in  e sse n tia l o i l  recovery . Highest o le o re s in  content 

was recorded in  the type Karakal (2 .4 0 ’ ) fo llow ed  by Vengara 

(2 .3 0 " ) ,  l io -d e -J a m ir o  ( 2 . 3 0 ') ,  Assam (2 .2 2 ) ,  Valluvanad 

(2 .20  ) and Thingpuri (2 .2 0  ) .  S t a t i s t i c a l ly ,  the above types 

were on par. The types Himachal Pradesh ( 0 . 5 7 ) ,  Tafingiva 

(0 .7 4 f), Narasapattom ( 1 . 2 5 )  and U tter Pradesh (1 .2 5  ) were 

low in  o i l  recovery  but no s ig n if ic a n t  d iffe r e n c e  was noticed  

among them selves.

4 .4  X X M  Of a l l .

With regard to  y ie ld  o f  o i l  per h ecta re , the type Maran 

ranked f i r s t  with an y ie ld  o f  97.82 kg per hectare follow ed  by 

Nadia (95.51 k g ), Valluvanad (78 .30  k g ), Bajpai (75 .40  kg) and 

Hmad Manjeri (73.83 k g ). Minimum o i l  y ie ld  per hectare was 

recorded in  T afingiva (11.11 kg) fo llow ed  by Himachal Pradesh 

(12.71 kg) and Utter Pradesh (14 .17  k g ).

4 .5  QyMe, llftre  cgfltsnt.

The data showed that the types d if fe r e d  s ig n if ic a n t ly  

at one per cent l e v e l .  The low est f ib r e  content was in China 

( 3 . 4 7 )  c lo s e ly  fo llow ed  by U tter Pradesh (3 .79  )»  Himachal 

Pradesh (3 .8 9  ) .  Nadia ( 3 .9 0 ') ,  Arippa (4 .0 7  > and Valluvanad



(4.21 ) .  The above types did  not show any s ig n if ic a n t  

v a r ia tion , higher f ib r e  content was recorded in the case 

o f  types such as Kuruppampady (6 .4 ? ^ ) ,  Maran (6 .1 7  ) and 

Wynad Kunnamangalam (6 .0 0  ) .  But there was no s t a t i s t i c a l  

d iffe re n ce  among them selves.

5. c a m lfltip fl jtfatM&a*

The co rre la tio n  between y ie ld  and a l l  other characters 

studied were worked out and the c o rre la tio n  c o e f f i c ie n t s  fo r  

d if fe r e n t  characters are furnished in  Table 10.

Ho s ig n ific a n t  co rre la tio n  was found in  the case o f  

y ie ld  with the characters such as height o f  the p la n t, number 

o f  t i l l e r s  per p lan t, number o f  lea ves  per p la n t, breadth o f  

la s t  fu l l y  opened l e a f ,  number o f  nodes per primary f in g e r  and 

secondary f in g e r , number o f  roo ts  per plant and length  o f  ro o ts . 

Girth o f  secondary fin g e rs  and number o f  primary fin g e rs  showed 

a h igh ly  p o s it iv e  co rre la tio n  with y ie ld  and h igh ly  negative 

co rre la tio n  in  the case o f  Incidence o f  sh oot-b orer . P ositive  

co rre la tio n  at f iv e  per cent le v e l  was observed in  the case o f  

y ie ld  per plant with length  o f  la s t  fu l l y  opened l e a f ,  l e a f  

area index , length  o f  le a f  sheath, length  o f  primary and 

secondary fin g e rs  and number o f  secondary fin g e r s .



Table 10* C orre la tion  c o e f f i c ie n t s  f o r  d if fe r e n t  
v a r ia b le s .

Variablea co rre la tio n
.— *----------------— ------------------— ---- — c o e ffid s n ts  (r>

NSYield per plant Height o f  the plant +0*361
>o. o f  t i l l e r s  per plant - *357

vs" Ho. o f  leaves per plant +0.093“
” Tiength o f  la s t  fu l ly  opened l e a f  +0.420*
H B re a th  o f  la s t  fu lly  opened le a f  +0.155” °
“ l e a f  area index +0.386*
” Length o f  p e t io le  (low est l e a f )  ->-0.400*
” Bo# o f  nodes per primary f in g e r  *0.314” °
” Ho. o f  nodes per secondary fin g e r  0.043 u
" Length ox* primary fin g e r  +o.« 1h*
" Length o f  secondary fin g e r  -0.383*
" Girth o f  primary f in g e r  +0.413*
" G irth o f  secondary f in g e r  0.624**
" No. o f  primary fin g e rs  +0.568* *
'* Ho. o f  secondary fin g e rs  *>0.436*
" Ho. o f  roots  per plant + 0 .0 9 5 °
" Length o f  roots  -?C.G1C'°

VS" flow erin g  percentage +0.291
In ten s ity  o f  sh oot-b orer  a ttack  -0 .523**

NS Not s ig n i f ic a n t .
* S ig n ifica n t at 5 ’ l e v e l .  

** S ig n ifica n t at 1 l e v e l .



n

6 . d iffe re n ce  at various ata^ea o f  laataritv.

Y ield per bed o f  green g in ger, dryage, gross y ie ld  per 

hectare o f  green and dry g in ger , o le o r e s in , o i l  and f ib r e  

content and th e ir  p ro jected  y ie ld  per hectare at d if fe r e n t  

stages o f  Maturity in  the case o f  Kio-de-*Janeiro, Maran, 

Kuruppampady and Wynad Local are estimated and presented in 

separate ta b les  ( fa b le s  11 to  19)•

6.1  T iS lfl-fil JSXSm,, .gtagfiE*

fa b le s  11 and 12 in d ica te  that y ie ld  d i f f e r  s i g n i f i ­

cantly  at one per cent le v e l  at d if fe r e n t  maturity sta ges .

In a l l  the fou r  types maximum y ie ld  was obtained at 100 days 

a ft e r  p lanting follow ed  by the fou rth  stage (210 days a ft e r  

p la n tin g ). There was no s ig n ific a n t  d iffe re n ce  between those 

two stages . The low est y ie ld  was recorded during the s ix th  

stage (240 days a f t e r  p lanting) fo llow ed  by seventh stage 

(255  days a fte r  p lanting) and they showed s ig n ific a n t  

v a r ia tio n .



Table 11. Y ield  o f  green ginger a t d if fe r e n t  stages 
o f  m aturity.

Maturity 
stages in  
days a ft e r  
planting

Types

Mean y ie ld per bed (3 sq •a) in  kg Mean

K io-d e -
Janeiro

Maran Kuruppampady V'ynad Local

165 22.80 16.05 16.95 14.40 17.55
160 23.54 22.73 31.35 24.30 25.43
195 21.90 18.53 19.65 18.23 19.58
210 21.59 19.41 27.15 16.47 21.16
225 17.27 15.24 25.62 21.36 19.87
240 8.90 9.50 9.44 6.15 8.50
255 13.68 12.69 17.25 16.08 14.93
270 20.82 11.94 15.84 17.76 16.59

•’ -  value
CD (P * 0 .05)

10.70
4.45

** S ig n ifica n t at 1 - l e v e l .



Table 12. Y ield o f  green ginger at d if fe r e n t  stages 
o f  m aturity.

Maturity^ Types

days a ft e r  Gross y ie ld /h a  in  kg (Mean values)

K io-de-Janeiro Maran Kuruppampady Wynad Local

165 59505.33 27064.56 29427.06 25000.00
180 40520.83 39453.13 54427.08 42167.50
195 38020.83 32161.46 34114.50 31640.63
210 37473.96 33697.92 47135.42 28593.75
225 29895.83 26458.33 44479.17 37083.33
240 15442.71 16484.38 16380.21 10677.08
255 23750.00 22031.25 30C00.0C 27916.67
270 36145.83 20729.17 27500.00 30833.33

6.2  qX Arx .ging&c,,r e c p t w .

The data presented in  Table 13 and F ig . 4 show that there 

existed  h igh ly  s ig n if ic a n t  va ria tion  in  drying  percentage at the 

d if fe r e n t  stages o f  m aturity. The dry ginger recovery  was highest 

during the la s t  stage in  a l l  the oases. The drying percentage 

continued to  increase as the m aturity advanced. Although no 

s ig n if ic a n t  d iffe re n c e  was n oticed  between the la s t  two sta ges , 

the d if fe r e n ce s  in  dryage among the other types were s ig n if ic a n t .
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Table 13. Drying percentage at d if fe r e n t  stages o f  
m aturity.

Maturity Types ___ __
d ays*a fter Drying percentage (Mean values) Mean

R io -d e -
Janciro

Maran Kuruppam-
pady

v.’ynad Local

165 6.07
(14 .30 )

5.65
(13 .81 )

6.75
(15 .12 )

5.97
(14 .18 )

6.11
(14.35)

180 7 .9  e 
(16 .43 )

8.10
(16 .54 )

7 .28
(15 .68 )

7.54
(15 .89 )

7.73
(16.14)

195 12.42
(2 0 .6 2 )

14.10
(22 .06 )

12.14
(2 0 .36 )

13.12
(21.22)

12.95
(21.07)

210 13.01
(21 .13 )

14.88
(22 .71 )

12.43
(2 0 .6 2 )

14.64
(2 2 .4 6 )

13.74 
(21.73 ’

225 15.31
(23 .03 )

1B.49
(25 .48 )

16.37
(23 .89)

16.78
(24 .30 )

16.74
(24.18)

240

255

270

16.34
(23 .81 )

16.96
(24 .35)

17.23
(24 .50 )

19.46
(26 .21 )

19.95
(26 .56 )
22.41

(26 .25)

16.67
(24 .12 )
17.08

(24 .43 )
21.05

(27 .35 )

17.39
(24.65)
ie ,3 c

(25.33)
t9.58

(26 .28 )

17.46
(24.70)
20.00

(25 .17)
20.07

(26.60)

t 
O 

‘U 
1 1 1 

t 
1 1 

'-'*
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1 
h

& 
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B
§

1 
o 

1 
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1 
O

1 
wr*

1 
'K~'

1 1 1 1

230.09-**
0.85

#* S ig n ifica n t at 1 l e v e l .
HB Value3 w ithin brackets are angular tflandbrgg  ̂ on

6 .3  y ie ld  par hectare o f  drv gima»_

Ihe y ie ld  o f  dry ginger i s  giv»nn ?mbl
»4.

y ie ld  o f  dry g in ger was produced durinygh® i .
8taee (270 da



a fte r  p lanting) in  the case o f  Kio-d e -Jan eiro  but i t  was during 

the fou rth  stage (210 days a fte r  p lanting) in  Maran and f i f t h  

stage (225 days a ft e r  p lantin g) in  Turuppampady and Viynad I.ocal. 

The low est y ie ld  was recorded during the f i r s t  stage (165 days 

a ft e r  p la n tin g ).

Table 14. Y ield  o f  dry ginger at d if fe r e n t  stages 
o f  m aturity.

Maturity Types
stages in  — — — — ---------— — — ---------— — -----------------------------------
days a f t e r  Gross y ie ld /h a  in  kg (Mean values)
p lanting  - — — — — ---------— ------- ------------------------ -----------------------------

Ido-de-Janeiro  Maran Kuruppam- Yynad Local
pady

165 2402.71 1574.35 1986.33 1492.50
180 3233.56 3195.70 3962.29 3100.94
195 4722.19 4534.77 4141.51 4151.25
210 4875.36 5014.25 585-.93 41*6.13
225 4577.05 4892.15 7281.24 6222.50
240 2523.34 3207.86 2730.58 1055.68
255 4028.00 4395.23 5124.00 5108.75
270 6227.93 4645.93 4645.41 5188.75

6.4 Qisjaacaflla.

The o leorea in  percentage varied s ig n i f ic a n t ly  at one per 

cent le v e l  among the d if fe r e n t  stages o f  m aturity (Table 15). 

The percentage o f  o le o re s in  was maximum at the f i r s t  stage in 

a l l  the types studied and the same was minimum during the la s t  

stage (T ig .  5 ) .  The d iffe re n c e s  were h igh ly  s ig n if ic a n t  except 

in  the case o f  la s t  two stages i . e . f 255th and 270th day a fte r  

p lanting . There was some flu ctu a tio n  in  certa in  periods in the



F I S  • i f OLEORESIN / OIL AND CRUDE FIBRE CONTENT AT 
DIFFERENT STAGES OF MATURITY

I I 1 I I i i
165 ISO 19 5  210 2 2 5  24-0 2 5 5  270

M A T U R IT Y  S T A G E S  ( D A I ' S  A F T E R .  PLAN TING )



decrease o f  the percentage o f  o leoresin *

Table 15* O leoresin  content at d i f fe r e n t  stages o f  
m aturity.

Maturity 
stages in  
days a f t e r  
p lanting

Types

O leoresin  percentage (Mean values) Mean

K io-de-
Janeiro

Maran Kuruppam-
pady

/ynad Local

165 15.64 14.26 13.86 14.00 14.44
(23 .26 ) (22 .22 ) (21 .89 ) (21 .97 ) (23 .30)

180 14.28 13.22 12.46 12.91 13.22
(22 .22 ) (21 .30) (2 0 .7 0 (21 .05 ) (2 1 .3C

195 12.46 12.18 12.00 11.99 12.16
(20 .70) (20 .44 ) (20 .27 ) (20 .27 ) (2 0 .4 4 N

210 11.37 11.17 10.93 11.25 11.18
(19 .73 ) (19 .55 ) (19 .28 ) (19 .64 ) (19 .55 '

225 10.01 9.15 9.21 9.00 9.34
(18 .44 ) (17 .66 ) (1 7 .66 ) (17 .46 ) (17 .76 )

240 9.42 9.95 8.57 9.63 9.37
(17 .85 ) (10 .34 ) (17 .05 ) <18.05) (17 .85 )

255 10.53 10.05 8 .0 0 9.14 9.45
(18 .91) (10 .53 ) (16 .43 ) (17 .56 ) (17 .89 )

270 10.00 9.26 8.13 8.74 8.03
(18 .44 ) (17 .76 ) (16 .54 ) (17 .16 } (16 .43)

F -  value 
CD CP ■ 0 .05)

460.33*
0.46

!■* Rig n ifle a n t  at 1 ■ le v e l .
N3 Values w ithin brackets are angular transformed ones.

6 .5  Y ield o f  o le o re s in .

The y ie ld  o f  o le o re s in  i s  given in  Table 16. Though the 

percentage o f  o le o re s in  was maximum during the f i r s t  stage the 

to ta l  estimated production o f  o le o re s in  per hectare was maximum



at d if fe r e n t  stages in  d if fe r e n t  types i . e . ,  270th day o f harvest 

in  the case o f  B io-de-Janeiro  (622.79 kg) and 255th day in  Wynad 

Local (560.03 kg) and Kuruppampady (669.87 kg) and 210th day in 

the case o f  Maran (551*51 k g ). Though there was a tendency to 

increase the y ie ld  of o le o re s in  as the m aturity advanced, i t  was 

not even but e r r a t ic ,

fa b le  16. Y ield o f  o le o re s ln  a t d if fe r e n t  stages o f  
m aturity.

Maturity 
stages in  
days a ft e r  
planting

 _ J ^ y p « 8

Yield per hectare  in  kg (Mean values)

H io-de-Janeiro Maran Kuruppampady Wynad Lo

165 384.43 220.41 278.09 209.05
180 452.70 445.44 515.10 413.52
195 566 • 66 544.17 496.98 498.15
210 536.29 551.57 644.48 460.47
225 457.71 447.98 669.07 560.03
240 237.19 317.57 230.83 178.15
255 443.08 439.52 409.92 459.79
270 622.79 432.07 376.20 451.42

6.6  igsftntlftl Oil*

The data presented in  Table 17 shows that the percentage 

o f  e sse n tia l o i l  varied s ig n if ic a n t ly  at one per cent le v e l  at 

d if fe r e n t  stages of m aturity. The percentage o f  e ssen tia l o i l  

recovery was maximum at 165 days a f t e r  p lanting  and minimum at 

270 days a ft e r  p lanting  (F ig . 5 ) .  S ig n ifica n t d iffe re n ce s  were



n oticed  between second and th ird  and th ird  and fou rth  stages 

while a l l  oth er Btages were on par.

Table 17* E ssentia l o i l  content at d i f fe r e n t  stages 
o f  m aturity.

Maturity Types

days a f t e r  E ssentia l o i l  percentage (Mean values) Mean
planting —    -----— ......

R io -d e - Maran Kuruppam- Wynad
Janeiro pady Local

165 5.21 2.80 3 .78  3.6C 3.85
(1 3 .1 8 ) (9 .6 3 ) (11 .24 ) (10 .94 ) (11 .25 )

180 3 .78  2.81 3 .1 5  3.26 3.25
(1 1 .2 4 ) 0 .6 3 )  (1 0 .3 0 ) (1 0 .4 7 ) (10 .41)

195 2.84 1.80 2 .70  2 .55 2.47
( 9 .63) (7 .7 1 ) ( 9 .4 6 ) ( 9 .2 8 ) ( 9 .02)

210 1.66 1.46 2 .2 0  1.74 1.77
( 7 .4 9 ) (7 .0 3 ) ( 8 .5 3 ) ( 7 .49 ) ( 7.64

225 2.15 1.44 2.41 1.93 1.98
( 8 .53 ) (6 .8 0 ) ( 8 .9 1 ) ( 7 .9 2 ) ( 8 .04)

240 2.42 1.67 1.92 1.68 1.92
( 8 .9 1 ) (7 .4 9 ) ( 7 .9 2 ) ( 7 .4 9 ) ( 7 .95 )

255 2.30 1.94 1.79 1.60 1.68
( 8 .7 2 ) (7 .8 5 ) ( 7 .6 2 ) ( 7 .21 ) ( 7 .47 )

270 1.92 1.24 1.47 1.25 1.47
( 7 .9 2 ) (6 .2 9 ) ( 7 .0 3 ) ( 6 .5 5 ) ( 6 .95)

r -  value 44.24* *
CD (F « 0 .0 5 ) 0.69

** S ig n ifica n t at 1 l e v e l .
ft3 Values w ithin brackets are angular transformed ones.

6 .7  XIQM flX, O il.

It  was observed from the data in  Table 18 that in  the types



Kuril ppampady and Wynad Looal maximum y ie ld  o f  o i l  was produced 

during the f i f t h  stage (225 day a a f t e r  p lantin g) whereas i t  was 

during the th ird  stage (195 days a f t e r  p lantin g) in  R io -d e - 

Janeiro and during the second stage in  Maran. The low est y ie ld  

o f  o i l  was during the f i r s t  stage (165 days a f t e r  p lanting) in 

ilaran and in  a l l  o th er  types i t  was during the Bixth stage (240 

days a ft e r  p la n tin g ).

able 13. Y ield  o f  e sse n tia l o i l  at d if fe r e n t  stages 
o f  m aturity.

M aturity Types
stages in  — — — — — —— — — — ------ — — — —
days a fte r  Y ield  per hectare in  kg (Mean values)
p lantin g  — — — — — — — — — — — — — — — — — — —

R io-de-t!aneiro Maran Kuruppam- Vfynad Local
pady

165 125.16 44.08 75.00 53.70
180 122.23 89.80 124.81 103.70
195 134.11 81.45 111.82 105.86
210 80.93 73.21 128.90 72.04
225 121.29 70.45 175.46 120.10
240 61.07 53.57 52.43 31.18
255 92.64 83.51 92.23 81.74
270 119.58 57.63 85.10 75.47

£ .6  gruflg liters.

A nalysis o f  the data presented in  Table 19 revealed that 

the percentage o f  crude f ib r e  at d i f fe r e n t  stages o f  maturity 

d iffe r e d  s ig n if ic a n t ly  at one per cent l e v e l .  I t  was found that



the f ib r e  content decreased with maturity (F ig . 5 ) .  Highly 

s ig n if ic a n t  v a r ia tion  was n oticed  between the f i r s t  and second, 

and second and th ird  sta ges .

?able 19. Crude f ib r e  content at d if fe r e n t  stages 
o f m aturity.

Maturity 
stages in  
days a fte r  
planting

Types

Crude f ib r e  percentage (Mean values) v,lean

R io -d e -
Janeiro

Maran Kuruppam­
pady

Wynad Local

165 10.26 10.08 10.07 9 .58 10.00
(18 .72 ) (18 .53 ) (18 .53 ) (16 .05 ) (18.46)

180 9.08 9.97 8.82 7.94 8.95
(17 .56 ) (18 .43 ) (17 .26 ) (12 .66 ) (1 6 .4 6 s

195 5.22 8.18 5.18 6.31 6.22
(13 .18 ) (16 .64) (1 3 .18 ) (14 .54 ) (14 .39)

210 4.71 7.83 5.73 5.76 6.01
(12 .52 ) (16 .22 ) (13 .81 ) (13 .84 ) (14 .01)

225 3.73 7.00 4 .50 4.73 4.99
(11 .09 ) (15 .34) (12 .25 ) (12 .52 ) (12 .00 '

240 4.16 6.79 4 .6 5 5.51 5.28
(11 .83) (15 .12 ) (12 .52 ) (13 .56 ) (13.26)

255 5.60 6.17 6.47 5.75 6.00
(13 .71) (14 .35 ) (14 .71 ) (13 .84 ) (14 .15)

270 4.84 4.99 5.83 4.04 4.93
(1 2 .6 6 ) (12 .92 ) (13 .94 ) (11 .50 ) (12 .76)

value 26.29*"
3) (F »  0 .05) 1.52

** s ig n if ic a n t  at 1 l e v e l .
KB Values w ithin brackets are angular transformed ones,



DISCUSSION



DISCUSSION

In recent years the use o f  g inger and i t s  products hare 

considerably  increased and hence there e x is t  great demand fo r  

th is  valuable sp ice  in  the world market. U nfortunatelyf In d ia , 

the lead in g  exporter o f  g inger i s  unable to  produce adequate 

q u a n tities  to  cope up with the export demand. Kerala has a l l  

the p o te n t ia l it ie s  f o r  in creasin g  the production and producti­

v ity  o f  th is  crop with s u f f ic ie n t  s tr e s s  on q u a lity  f o r  which 

i t  i s  valued in  the in tern ation a l market. S e le ct ion  o f  s u it ­

ab le  types with due emphasis on d isea se  resistan ce  and t o le r ­

ance w il l  be an e f fe c t iv e  measure to  increase  the in tern al 

production . J esu its  o f  the present in v e stig a tio n  on various 

aspects o f  v a r ie ta l screening and q u a lity  evaluation  are d is ­

cussed below.

1. Germination .

The observations on germ ination percentage revealed that 

the types d iffe r e d  s ig n i f ic a n t ly .  The type Nadia ranked f i r s t  

follow ed by Bajpai (90 .43  ( and 97.39$ r e s p e c t iv e ly ) . Studies 

conducted at CPCHI (Anon, 1972) showed maximum germination in 

Maran follow ed  by Nadia whereas Thankamaa P i l la i  (1975) recorded 

h ighest germination in  the type U tter Pradesh follow ed by 

B ajpai. The su p erio r ity  o f  Maran in  germ ination has a lso  been 

reported by Nair (1975) and Thankaauaa P i l l a i  (1976 ). The 

d i f fe r e n t ia l  performance in germination o f  the types may be a



s p e c i f i c  type character* Perhaps the p h y s io log ica l and 

storage con d ition s  may e f f e c t  the germ ination under uniform 

s o i l  and cu ltu ra l con d ition s .

2 . M orphological ch ara cters .

2.1 ifelaat mid. tilLqx.. .grad,wrtlQa.

The height o f  the plant i s  not found corre la ted  

with y ie ld .  But Purewal (1957) observed h igh ly  s ig n if ic a n t  

and p o s it iv e  co rre la tio n  between y ie ld  and plant height in  

tuberous plants l ik e  co lo o a s ia . Though Valluvanad recorded 

maximum height (7 1 .5cm) in  y ie ld ,  i t  ranked on ly  seventh place 

(19133 kg per ha) while Nadia and Maran which ranked f i r s t  

and second in  y ie ld  (20554 and 25210 kg per ha) recorded a 

height o f  61.4 and 63 .1ca  r e s p e c t iv e ly . The low est y ie ld  o f  

5296 kg per ha was recorded In the type U tter Fradesh which 

had a height o f  60.4cm. This in d ica te s  that height i s  not 

the on ly c r i t e r ia  f o r  high y ie ld . Perhaps an optimum height 

w il l  be important f o r  higher production  rather than the 

maximum. The types showed s ig n if ic a n t  d iffe r e n ce  in  height 

which i s  in  conform ity with the fin d in g s  o f  Thankamma T i i la i  

(1973a) but disagreed with the fin d in g s  o f  Nair (1975 ). 

Therefore the d iffe re n ce  in  height may be a g en etica l chara­

c te r  which i s  n a tu ra lly  a ffe c te d  by s o i l ,  n u tr it io n a l and 

environmental con d ition s .

The present study showed h igh ly  s ig n if ic a n t  varia tion



among types in  respect o f  t i l l e r  count which agrees with the 

fin d in gs  o f  Thankamma P i l la i  (1973a). But the t i l l e r  pro­

duction  is  not corre la ted  with y ie ld . However, the types 

Nadia, Maran and Bajpai which were high in  y ie ld  produced 

only 17*44, 18.21 and 22.91 t i l l e r s  r e sp e c t iv e ly  whereas the 

maximum was 25*86 t i l l e r s  per plant in  wynad Kunnamangala® 

which ranked on ly nineth in  y ie ld .  This ind icated  that the 

number o f  t i l l e r s  alone i s  not the c r i t e r ia  f o r  h igher pro­

d u ction .

2 .2  kgs* cfaaregtsxa*

The number o f  leaves both per t i l l e r  and per plant 

d if fe r e d  s ig n if ic a n t ly  among typ es . Number o f  leaves per 

plant was maximum In Wynad Kunnaaangalam (533*08) follow ed 

by Valluvanad (462 .14) and Karakal (435*75)* I t  ia  noted 

that these types were poor in  y ie ld  as compared to  Madia, 

Maran, and Bajpai which produced on ly 262.89, 279.07 and 

392.18 leaves per plant r e s p e c t iv e ly . No s ig n if ic a n t  cor ­

re la tio n  was found between y ie ld  and number o f  lea v es . I t  

i s  quite natural that when the number o f  t i l l e r s  ana height 

increase the to ta l number o f  leaves per plant a lso  in crea ses . 

Therefore the v a r ia tion  in  number o f  leaves can be explained 

as the resu lt  o f  the in d ire c t  e f f e c t  o f  plant height and 

number o f  t i l l e r s .

The types such as Madia, haran, Bajpai and Marasa- 

pattom which were at the top  in  the case o f  y ie ld  have a lso



recorded higher le a f  area index i . e . t 43*28, 4 1 .2 3 , 39*18 

and 40.60 r e s p e c t iv e ly . The poor y ie ld  era such as Thingpuri 

(2 8 .4 5 )t Asaam (31 .55 ) and Kuruppaapady (3 3 .7 3 ) showed low est 

le a f  area index. S ig n ifica n t and p o s it iv e  co rre la tio n  was 

found between y ie ld  and l e a f  area index. Rather than the 

to ta l  number o f  le a v e s , the l e a f  area i s  found to  be more 

important because o f  the fa c t  that l e a f  area ia  an index o f  

the photosynthetic e f f i c ie n c y  o f  the plant which in  turn 

determines the y ie ld . The o r ien ta tion  o f  the leaves w ill  

a lso  have an e f f e c t  on photosynthesis. This may be the p ossi­

b le  reason fo r  s ig n if ic a n t  and p o s it iv e  co rre la tio n  between 

y ie ld  and l e a f  area index while the number o f  leaves and y ie ld  

has no s ig n ific a n t  co r r e la t io n .

2.3 fmt.„saajcag$gr3»

Hoot characters such as number and length  o f  roots  

have got no co rre la t io n  with y ie ld  though these characters 

showed h igh ly  s ig n if ic a n t  v a r ia tion  among types. The type 

Valluvanad produced the maximum number o f  roots  per plant 

(103 .11) follow ed  by S iera leon  (1 0 0 .1 1 ). The number o? roots 

was le a s t  in  Thingpuri (22 .38 ) fo llow ed  by Assam (2 6 .9 5 ).

Though there i s  no co rre la tio n  between length  o f  roots  

and y ie ld  i t  was found that the types w ith longer roo ts  pro­

duced higher y ie ld  which i s  evident from the data o f  the high 

y ie ld in g  types l ik e  Nadia, Maran and Narasapattom. They 

produced roots with a mean length  o f  14 .75 , 13.76 and 13.55cm



re sp e c tiv e ly  whereat i t  was on ly 11*60, 11*68 and 11.90cm 

in  the case o f  T a fln g iva , Thingpuri and O tter Pradesh in 

order* The la t t e r  three types were found to  be low y ie ld e rs . 

The h igher y ie ld  in  the case o f  types with long  roots  say be 

due to  the p o s s ib i l i t y  o f  absorbing n u trien ts  from a la rg er  

area than the re s tr ic te d  surroundings as in  the case o f  

types with sh orter  r o o ts .

2.4 i;M aoas

fthizorae characters are found to  have great e f f e c t  on 

y ie ld . Highly s ig n if ic a n t  and p o s it iv e  co rre la tio n  was found 

between y ie ld  and number o f  primary fin g e rs  and g ir th  o f  

secondary f in g e r s . Yield has got no co rre la t io n  with number 

o f  nodes on primary and secondary fin g e rs  whereas the number 

o f secondary fin g e rs  and length  o f  primary and secondary 

fin g e rs  showed p o s it iv e  co rre la tio n  with y ie ld  at f iv e  per 

cent le v e l .

I t  i s  d e a r  from Table 5 that the types d i f f e r  s ig n i­

f ic a n t ly  at one per cent le v e l  with respect to  number o f  secon­

dary f in g e r s . The type 3 iera leon  with a mean o f  30.4. secondary 

fin g ers  was at the top  though not s ig n if ic a n t  from Bay pai 

(28 .38 ) and Maran (2 4 .8 1 ). In th is  case a lso  ^hingpuri was 

the low est (11 .87 ) follow ed  by Himachal Pradesh (1 2 .8 4 ).

The length  o f  primary and secondary fin g e rs  showed 

s ig n if ic a n t  va ria tion  among typ es . I t  was observed that the 

type Baypai produced the lon gest primary as w ell as secondary



fin g e rs  (7.81cm and 7.40cm r e s p e c t iv e ly )  which can be a t t r i ­

buted to the high y ie ld  o f  B a jpa i. Thingpuri produced the 

sh ortest primary fin g e rs  (5.47cm ) w ith low number and Vallu­

vanad had the sh ortest secondary fin g e rs  (5.16cm) follow ed by 

Thodupuzha (5.21cm) and Vengara (5 .49cm ). With respect to  

the length  o f  secondary f in g e r s , Bajpai was on par with Maran 

(6 .6 7  cm), wynad Kunnaaangalam (6.69cm ) and Karakal (6.67cm ).

8 ad la  produced medium number o f  primary fin g e rs  with long  

length  and medium secondaries with medium len gth . But i t  is  

on par with Bajpai and Maran in  the case o f  g ir th  o f  primary 

and secondary f in g e r s .

Therefore i t  can be seen that the number, length  and 

g ir th  o f  primary and secondary fin g e rs  con tribu te  to  the higher 

y ie ld  which may be more o f  a gen etlea l character rather than 

o f  environmental because a l l  the types were grown under 

id e n tica l con d ition .

2 .5  low ering oham tffxiaU Q fl*

Flowering was very meagre under Vellanikkara con d ition . 

The maximum was only 11.71 per cent recorded by the type Wynad 

Local which was c lo s e ly  fo llow ed  by Assam (10.94 ')  and R io -d e - 

Janeiro (10 .14 ) .  The types Thodupuzha, Thingpuri and ;fimachal 

Pradesh had not even flow ered . Considerable v a r ia tion  was 

n oticed  among types in  number o f  in flo re sce n ce  per p la n t, 

number o f  flow ers per in flo rescen ce  and length  o f in flo re s ce n ce . 

This v ar ia tion  in d ica tes  that flow erin g  is  in fluenced by d i f f e ­

rent agroclim atic  con d ition s in  d i f fe r e n t  types.



There are no m orphological works to  re la te  with the 

fin d in go  o f  the present study since i t  i o  the f i r s t  one o f  

that s o r t .  I t  i s  rath er d i f f i c u l t  to  c la s s i fy  the d if fe r e n t  

types based on th e ir  m orphological characters though there 

e x is ts  considerable v a r ia tion  in  most o f  the m orphological 

characters among the typ es . However, i t  i s  a fa c t  that a 

good number o f  types can be id e n t if ie d  by th e ir  rhizome 

characters such as len g th , g ir th , blanching habit and co lou r 

o f  sprouts by constant touoh and experien ce .

3 . Incidence o f  peats and d isea ses .

The inciden ce  o f  s o f t - r o t  (£x$hlUB anhanidermatua) was 

maximum in  R io-de-Janeiro  (2 7 .5 0  ) c lo s e ly  fo llow ed  by Tafin ­

giva  ( 2 6 .4 0 )  and Taiwan (2 3 .4 0 ) while the type Maran (3 .2 0  ) 

had the le a s t  in cid en ce . The above fin d in g s  are in  agreement 

with the fin d in g s  o f  Hair (1969) who has reported about the 

to leran ce o f  the type Maran and s u s c e p t ib il it y  o f  l io -d e -  

Janeiro , under f i e ld  con d ition s . Nair (1975) a lso  confirmed 

the to leran ce  o f  Maran. E a r lie r  reports  (Anon, 1965) with 

respect to  rhizom e-rot are a lso  in  conform ity with the present 

fin d in g s . Kannan and Hair (1965) recorded the lo s s e s  due to  

s o f t - r o t  as 80-90 per cen t. According to  Sanaa aL. (1975) 

Jorh&t and S iera leon  were the le a s t  a ffe c te d  types (11 .25 ) 

as against 82 per cent in  Kuruppampady, The d iffe re n ce  in  

the degree o f  incidence among d if fe r e n t  types may be due to 
gen etica l fa c to r s .



The type Taiwan (1*69) was the most su scep tib le  to  

le a f -s p o t  d isease QfryUgBUgtft SUUtiMCL) fo llow ed  by 

Narasapattom (1 ,6 6 ) ,  Arippa (1 .6 ) ,  Valluvanad (1 .6 1 ) and 

T 'lo-da-Janeiro (1 .5 6 ) whereas the tj pe T afingiva (0 .B 0) 

recorded the le a s t  inciden ce which was on par with Maran, 

Ba^pai and Nadia. The e f f e c t  o f  le a f -s p o t  on y ie ld  i s  in ­

d ir e c t  due to  the reduction  in  the e f fe c t iv e  photosynthetic 

l e a f  area and consequent decrease in  photosynthate.

With respect to  sh oot-b orer  <J)jLsll£UU33&ia P u n ctifera lla  ' 

in c id en ce , the type Valluvanad was the maximum a ffe cted  one 

( 4 3 .4 0 )  though not s ig n i f ic a n t .  R io-de-Jan eiro  was the 

le a s t  a ffe c te d  (21 .30  ) follow ed  by Wynad Xunnamangalm 

(24 .30  ) and Arippa (2 4 .7 0 - ) .  Highly s ig n if ic a n t  and negative 

co rre la tio n  was obtained between y ie ld  and sh oot-borer  a ttack . 

As a re su lt  o f  the sh oot-b orer  a tta ck  the whole vegetative  

growth i s  disturbed and the plant became stunted.

There was h igh ly  s ig n if ic a n t  v a r ia tion  among the 25 

types studied with respect to  y ie ld .  The type Nadia yielded 

the maximum green ginger (28554 k g ), fo llow ed  by Maran 

(25210 k g ), Bajpai (23585 k g ), Narasapattom (23536 k g ),

Karakal (20182 kg) and Wynad Local (19943 k g ). In the case 

o f  dry g inger a lso  the same types were at the top  except the 

type Karakal which was pushed down.



I t  was observed that the drying percentage varied 

s ig n i f ic a n t ly  afcong types. The type Thodupuzha recorded the 

maximum drying  percentage o f  25.2 per oent fo llow ed  by 

Kuruppampady ( 2 3 ) »  Arippa (2 2 .8 ')  and Madia (2 2 .6 * ) .  I t  was 

minimum in  Karakal ( 1 5 . 2 )  though n ot s ig n if ic a n t  from Tafin­

giva  ( 1 7 .6 0 ,  Assam ( 1 8 ) ,  Wyaad Local and R io-de-Janeiro  

(18 .6  )• lo o r  drying percentage o f  R io-de-Janeiro  has been 

expressed by several workers (K&nnan and H air, 1965! A iyadurai, 

1966| Muralidharan, 1972j Mathai, 1973j Muralidharan, 1974 and 

N air, 1975). With regards the h ighest drying percentage i t  

did not conform with the fin d in gs  o f  Aiyadurai (1966) who 

recorded the maximum drying percentage in  Vengara follow ed by 

Eraad, d iera leon  and Karakal.  Muralidharan (1972) and Mathai 

(1973) a lso  found Tura as the beet type with respect to  drying 

percentage. According to  Mathai (1973) maximum drying percent­

age was in  Tura. N air (1969) and Nair (1975) observed higher 

percentage o f  dry g inger recovery in  Maran. The v a r ia tion  in  

drying percentage under uniform oon d itlon  may be a ttribu ted  to  

the d iffe re n c e  in  s iz e  o f  the rhizom e. Bigger and stou t rh i­

zomes l ik e  that o f  T a fin g iva , China, K io-de-Janeiro e t c . ,  may 

n a tu ra lly  have h igher water con tent. The higher f ib r e  content 

nay a lso  increase the percentage o f  dryage.

The type Nadia with an y ie ld  o f  6453 kg o f  dry ginger 

topped the l i s t  fo llow ed  by Ba^pai (5094 k g ) , Maran (5042 k g ), 

•farasapattom (4801 k g ) , Wynad Local (4219 kg) and Wynad Cunna- 

znangalam (4045 k g ). Dry ginger y ie ld  was minimum in  Utter



Pradesh (1134 kg) fo llow ed  by ta fin g iv a  (1323 k g ), Himachal 

Pradesh (1608 kg) and Thlngpurl (1653 k g ),

The high y ie ld in g  capacity  o f  Nadia has already been 

estab lished  by Thankamma P i l la i  (1974) and Hair gjL a l . (1976), 

But the fin d in g s  o f  Khan (19 5 9 ), Kamnan and Hair (1965 ),

Thomas (19 66 ), Aiyadurai (19 66 ), Thomas and iCannan (1969 ),

Hair (1969 ), Nair and Varaa (1970 ), Muralidharan (1972) and 

Hair (1975) d isagrees w ith the fin d in g s  o f  the present in v e s t i­

g a tion . They recorded maximum y ie ld  in  R io -d e -Ja n eiro , Studies 

conducted by Nair (1969) at the H orticu ltu ra l Research S tation , 

Ambalavayal showed that Maran was on par with :io -de-Jan eiro  

in  y ie ld .  Works done by Thankamma P i l la i  (1975) and Thankamma 

P i l la i  and Namblar (1976) did not conform the re su lts  in  th is  

regard.

Thus i t  i s  observed that a l l  the 25 types studied under 

the Vellanikkara agroclim atic  con d ition s  had varying y ie ld  

which was h igh ly  s ig n if ic a n t  a ls o .  Yoshida (1972) a f t e r  study­

ing the various p h y sio log ica l fa o to rs  a f fe c t in g  y ie ld  in  grain 

crops derived the conclusion  that an optimum plant h e igh t, 

having short and small leaves which sure more evenly d i s t r i ­

buted than lon g  and la rge  leaves in  a canopy are b e tte r  

y ie ld s  re than otherw ise. This say be true in  the case o f  

g in ger a lso  which la  a mono c o t .  Beachell and Jennings (1964) 

stressed  the importance o f  medium t i l l e r in g  habit f o r  high



f U U  in paddy, 3 x o e .e iv .ly  la r g .  l e a f  ar8a ^  fa s te r  

growth which i s  re la ted  with th . high t i l l e r in g  capacity  

nay lead to  low y ie ld  were expressed by Taunoda (1964). 

Priend ( 1966) expressed the n e w  that the v a r ia tion  in 

photosynthetic rate aaong types may be a s  a  re su lt  o f  

variety /en v iron asn t In tera ction  s in ce  the temperature and 

l ig h t  regimes a f fe c t s  the m orphological characters o f  l e a f .  

Therefore i t  i s  l ik e ly  that the above fa c to r s  d iscussed may 

be the reason f o r  the d i f fe r e n t ia l  y ie ld  due to  the varia tion  

in  the m orphological characters o f  the d if fe r e n t  typ es. I t  

was a lso  observed that the y ie ld  has got p o s it iv e  co rre la tio n  

w ith most o f  the m orphological characters which were h igh ly  

varying aaong typ es.

5 , Q ualitative charaottX&*

5.1 01 fi£ M la *
There existed  h igh ly  s ig n if ic a n t  v a ria tion  in

oleoreeih  percentage among typ es. E io -d e -J a n .lro  contained

aaximun o leoree in  (10 .5? ) which was on par with Karan

( (0  05 ) and the earns was minimum in  Wynad Manantody (1.91 )

r /low * by 'limaehal P r^ esh  ( 5 .? 9 "> «bl<=h was in agreement

the finding, of **  <*• (1972b>’ MMh6i ^  lrak“ h
^  P thai (197?). (197?) and Huralidharan (1974).

wre rewrded » « * > »  in  Kureppamp*, ( 7 . 7 ,

Kri.1u>aaartb7 *  *  < « 7 0 )  “ *  *  *  ( 1 W )  "  °



found the h ighest o le o re s in  percentage in  Assam < 9 . 3 )  

follow ed  by Manantody (9 * 2 ) ) .

Maran ranked f i r s t  in  the case o f  o le o re s in  product­

ion  per hectare (504.20 kg) fo llow ed  by Bajpai (469.70 k g ), 

Nadia (349.1*1 kg) and K io-de-Janeiro  (345.01 kg) while the 

type U tter Pradesh (68.57> kg) was the le a s t  fo llow ed  by 

Himachal Pradesh (86 .69 k g ). Though the type K io-de-Janeiro 

had the h ighest o le o re s in  percentage, the y ie ld  o f  dry  ginger 

was poor which contributed to  the redu ction  in  y ie ld  o f  o le o ­

res in  per h ectare . But in  the types U tter Pradesh and Himachal 

Pradesh both o le o re s in  percentage and dry  ginger were low .

The gen etic  character w i l l  d e f in i t e ly  have an impact on 

the y ie ld  o f  o le o re s in  which may be the reason f o r  the d i f f e ­

rence in  o i l  y ie ld  among types.

5 .2  E ssentia l o i l .

I t  may be seen from Table 8 that the types d i f f e r  s ig n i­

f ic a n t ly  f o r  o i l  recovery , the h ighest peroentage being record ­

ed by Karakal (2 .4  ) follow ed  by R io -de-Jan elro  (2 .3  O  which 

were on par. Himachal Pradesh ( 0 .5 7 ’ ) and U tter Pradesh (1 .2 5 0  

were poor in  o i l  recovery a ls o .  Krishnamurthy a l  aL. (1970) 

and Lewis aJt a i . (1972b) recorded h ighest o i l  percentage in  

Manantody and Mysore while Hatarajan al. a l . (1972) reported 

minimum o i l  oontent in  Nadia ( 1 : ) .  According to  Mathew £& a l . 

(1972) B io-de-Janeiro  ex ce lled  a l l  o th er  types in  y ie ld  o f



o i l  (2 ,5 $ ) follow ed  by Mysore (2 .1 5 ) and Wynad M*»nantody 

(2 5 ) .

With regard to  per hectare y ie ld  o f  o i l  a lso  Maran 

ranked f i r s t  (97 .82  kg) c lo s e ly  follow ed  by Madia ( 95.51  kg) 

and the minimum was in  T afingiva (11.11 kg) follow ed  by 

lima d ia l Pradesh and U tter Pradesh. The h igher y ie ld  in  

Maran and Nadia may be due to  the high dry g inger production . 

The d i f f e r e n t ia l  behaviour o f  types in  o i l  oontent under 

uniform con d ition s  can be due to  the d iffe re n c e  in  gen etic  

ch a racter. The v a ria tion  in  the percentage o f  o i l  content 

o f  the same type under d if fe r e n t  s itu a tion s  may be due to  

v a r ia tion  in  environmental con d ition s .

5.3

Fibre oontent was low in  China (3 .4 7  ) ,  U tter Pradesh 

(3 .7 9  ) ,  Himachal Pradesh (3 .895 ) and Nadia (3 .9 0  ) whereas 

the types Kuruppampady had the h ighest f ib r e  content (6 .4 7 ')  

fo llow ed  by Maran ( 6 .1 7 * ) . The re su lt  was in  conform ity with 

that o f  Kannan and Nair (19 65 ), Aiyadurai (1966) and Thomas 

(1966) but disagreed with the fin d in g s  o f  the stud ies con­

ducted by Lewis * £  a!.. (1972a)# Mathai and Prakash (1972) and 

Nair (1975 ).

6 . Q uality  v a r ia tion s  a t  d i f fe r e n t  stages o f  m aturity.

The maximum y ie ld  o f  green g in ger was obtained at 180 

days a f t e r  p lan tin g . However, the maximum dry ginger was



during the period between 210 and 225 days a fte  * planting 

though there was s l ig h t  v a ria tion  among the types. Nair and 

Varaa (1970) found that under Ambalavayal con d ition s the 

optimum time o f  harvest was 260 days a f t e r  p lan tin g , beyond 

which the f ib r e  content was found to  in crea se . The varia tion  

can be e a s ily  explained by the fa c t  that Ambalavayal i s  around 

900 m above sea le v e l  and under such con d ition s  the maturity 

period o f  a l l  oth er major crops are found to  increase due to 

low temperature during the growing season when compared to  

that o f  p la in s .

The data presented in  Table 13 and P ig . 4 ind icate  that 

there e x is ts  h igh ly  s ig n if ic a n t  v a r ia tion  in  the y ie ld  o f  dry 

ginger at d if fe r e n t  s ta g is  o f  m aturity. Maximum drying per­

centage was during the la s t  stage (270 days a f t e r  planting) 

with a continuous increase from the f i r s t  to  la s t  stage.

The percentage o f  o le o re s in  was maximum during the 

f i r s t  stage (165 days o f  p la n tin g ). But the h ighest y ie ld  

per hectare o f  o le o re s in  was maximum at d if fe r e n t  stages in  

d i f fe r e n t  typ es. However, the maximum production o f  o leores in  

per hectare was found at 270, 195• 225 and 225 days a fte r  

p lantin g  f o r  K io -d e -Ja n eiro , Maran, Xuruppampady and wynad 

Local r e s p e c t iv e ly . I t  was a lso  at the same maturity periods 

that the maximum dry  ginger was recorded . Thereafter the 

y ie ld  o f  dry ginger and o le o re s in  percentage were found to



d ecrease . The study a lso  indicated  that the optimum maturity 

period varied among the ty p es , and beyond which, decrease in  

o le o re s in  and ginger o i l  was observed. Mathal (1974) found 

that o le o re s in  oontent was higher in  e a r ly  stages o f  growth 

which decreased from 10.1 per oent in  the th ird  month to  4 .8  

per cent during seventh month. But the v a r ia tion  noted during 

the present study was from 14.44 per cent to  11.18 per oent 

and 8.03 per cent from 165 to  210 and 270 days resp ectiv e ly  

a f t e r  p la n tin g . J o g l £& a l .  (1972) found that crude protein  

and fa t  content decreased with advanced m aturity in  g inger.

The e sse n tia l o i l  recovery follow ed  the same pattern 

as that o f  o le o re s in . The maximum percentage o f  o i l  recovery 

was during the f i r s t  stage and minimum during the la s t  stage. 

But the maximum o i l  y ie ld  per hectare was recorded at the 

recommended optimum m aturity stages f o r  o le o re s in , and varied 

from type to  type. Nair and Vanaa (1970) noticed  a steady 

increase in  the percentage o f  o i l  uyto 260 days o f  p lanting 

and then decreased at Ambalavayal co n d itio n s . The study a lso  

revealed that the crude f ib r e  oontent decreases as the matu­

r i t y  advances which agrees with the fin d in g s  o f  Mathal (1973) 

but d isa grees with that o f  Nair and Varma (1970, Jog l §1 . 

(1972) and Natara^an a l .  (1972 ), A suiden decrease in  

crude f ib r e  percentage was observed from the second to  th ird  

sta ge . I t  may be due to  the rapid growth during that period 

which resu lted  in  increased rate o f  dry  matter accumulation.



This w il l  n a tu ra lly  re su lt  in  the reduction  o f  crude f ib r e  

percentage though no decrease in  the actu a l quantity o f  

f ib r e  i s  a ffe c te d .



SUMMARY



SUMMARY

A d e ta iled  study o f  25 g in ger types was conducted in  

l a t t i c e  design  during the period from A pril 1977 to  June 1978 

a t the C ollege o f  H orticu ltu re , Y ellanikkara. The o b je c tiv e s  

o f  the in v estig a tion  were ( i )  to  fin d  out the f e a s ib i l i t y  o f  

f ix in g  up s p e c i f i c  m orphological characters to  id e n t ify  d i f f e ­

rent types ( 1 1 ) t o  evaluate the comparative y ie ld  and re la tiv e  

to leran ce  to  important pests and d isea ses  ( i i i )  t o  evaluate 

the q u a lity  in  terms o f  drying percentage, o le o re s in , o i l  and 

crude f ib r e  f o r  d i f fe r e n t  types and ( i v )  to  study the qu a lity  

v a r ia tion s  a t d i f fe r e n t  periods o f  m aturity. The resu lts  are 

summarised belowi

1. M orphological characters such as height o f  the 

p la n t, number o f  t i l l e r s ,  number and length  o f  le a f -b la d e , 

number and length  o f  r o o ts ,  number o f  secondary fin g e rs  and 

number o f  nodes per f in g e r ,  len g th , g ir th  and internodal 

length  o f  primary and secondary fin g e rs  were found to  d i f f e r  

s ig n i f ic a n t ly  among typ es.

2 . There was no s ig n if ic a n t  v a r ia tion  among types f o r  

breadth o f  le a v e s , length  o f  p e t io le  and number o f  primary 

f in g e r s .

3 . The germ ination percentage was a lso  found to d i f f e r  
s ig n i f ic a n t ly  among types.



4 . Length o f  le a f -b la d e , length  o f  p e t io le ,  le a f  area 

index and number, length  and g ir th  o f  primary and secondary 

f in g e rs  were found to  be p o s it iv e ly  corre la ted  with y ie ld .

5* A ll the types were not found to  flow er under 

Vellanikkara con d ition s and even among the types flow ered , 

the maximum flow erin g  was on ly  11.7 per cen t.

6 .  The study revealed that m orphological characters 

are not r e l ia b le  to  c la s s i fy  the ty p es , although some o f  them 

can be d istin gu ish ed  by rhisoae ch a ra cters .

7 . None o f  the types studied were found to  be r e s is t ­

ant to  s o f t - r o t  (ExtitiLua ftPhflfllflgrafltUffl) o r  le a f -s p o t  

(atfUQftU.fl.tft s in g ib e r l)  d ise a se . But there was considerable 

v a r ia tio n  in  the d isea se  incidence among the types. The maxi­

mum incidence o f  s o f t - r o t  was recorded in  R io-de-Janeiro  

(2 7 .5  ) and the m inim a in  Maran ( 3 . 2 ' ) .  In the other high 

y ie ld in g  types l ik e  Nadia, Bajpai and Narasapattom the in c i ­

dence was 7 .5 ,  5 .3  and 4 .0  per cent re s p e c t iv e ly . Taiwan 

shoved the h ighest s u s c e p t ib il it y  to  le a f -s p o t  and the le a s t  

in  T a fin g iva .

0 . A ll  the types were in fected  by sh oot-b orer  ( Dlcho-  

croa la  o u n o t ife r a lia ) .  There was no s ig n if ic a n t  d iffe re n ce  

among the typ es . Maximum attack  was found in  Valluvanad 

(43 .4  ) and minimum in  Hio-de-«Janelro (2 1 .3 * ) . Nadia, Maran, 

3aJpai and Narasapattom, the high y ie ld in g  types recorded 

3 8 .8 , 26.9# 3 4 .8  and 32.1 per cent incidence re sp e c tiv e ly .



9* There was h igh ly  s ig n if ic a n t  d iffe re n ce  in  y ie ld  

among the types stu d ied . The maximum y ie ld  o f  6453*16 kg 

per hectare was recorded in  Nadia o lo s e ly  follow ed by Bajpai 

(5094*38 k g ) , Maran (5042.01 kg) and Narasapattom (4801.44 k g ).

10. Highly s ig n if ic a n t  v a r ia tion  was n oticed  among the 

types w ith regard to  the percentage o f  dry g inger recovery. 

Thodupuzha (2 5 .2  ) ranked f i r s t  in  th is  re sp ect . The high 

y ie ld in g  types such as Nadia, B a jpa i, Maran and Narasapattom 

recorded 2 2 .6 , 21*6, 20.0 and 20.4 per cent o f  dry ginger 

r e s p e c t iv e ly .

11. O leoresin , ginger o i l  and crude f ib r e  showed h ighly 

s ig n if ic a n t  d iffe re n c e s  among typ es. The maximum percentage 

o f  o le o re s in  (10 .531) was recorded in  K io-d e-Janeiro  and i t  

was on par w ith Maran (10 .05  ' ) .  In Bajpai i t  was 9.14 per oent 

and in  Nadia on ly  5.41 per cen t. The per hectare y ie ld  o f  

o le o re s in  was maximum in  Maran (504.2  kg) follow ed  by Bajpai 

(469.7  k g ), Nadia (349.12 kg) and R io-de-Janeiro  (345.01 k g ). 

Maximum percentage o f  g inger o i l  was recorded in  Karakal 

(2 .4 0  ) fo llow ed  by R io-de-Janeiro  (2 .3 5 ) ,  Maran ( 1 . 9 4 ) ,

Nadia (1 .4 8  ) and Bajpai (1 .48*0 . Per hectare y ie ld  o f  o i l  

was maximum in  Maran (9 7 .8  kg) follow ed  by Nadia (95 .5  k g ), 

Valluvanad (78 .30  kg) and Bajpai (75 .40  k g ). The crude f ib r e  

content was minimum in  the type China (3 .4 7  ) and maximum in  

Kuruppampady (6 .47  0 .  Nadia, Maran, Bajpai and Harasapattom 

recorded 6 .1 7 , 3 .9 ,  4 .52 and 5.38 per oent re sp e c tiv e ly .



12 . The stu d ies  on q u a lity  v a ria tion s  at d if fe r e n t  

periods o f  m aturity using fo u r  d if fe r e n t  types (R io -d e - 

J a n e iro , Maran, Kuruppampady and Wynad L ocal) revealed that 

the v a r ia tion s  in  y ie ld ,  dryage and o le o re s in , o i l  and crude 

f ib r e  percentage were h igh ly  s ig n if ic a n t  among d if fe r e n t  

periods o f  m aturity. The percentage o f  o le o re s in , o i l  and 

crude f ib r e  were maximum at 165 days o f  p lanting whereas the 

maximum y ie ld  per heotare o f  o le o re s in  and o i l  were found at 

270, 195, 225 and 225 days a f t e r  p lanting in  R io -d e -Ja n eiro , 

Maran, Kuruppampady and Wynad Local r e s p e c t iv e ly . I t  was on 

the same m aturity periods that the dry ginger production was 

a lso  maximum. Beyond that p eriod , the y ie ld  per hectare o f  

dry g in g er , o le o re s in  and g in ger o i l  were reduced. So the 

above said periods f o r  d if fe r e n t  types oan be taken as the 

optimum m aturity stages f o r  o le o re s in  and ginger o i l  y ie ld .

13. Based on the fin d in g s  o f  the present in vestiga tion s  

we can recommend the cu lt iv a t io n  o f  the types Nadia, Bajpai 

and Maran f o r  h igher to ta l  y ie ld  o f  dry g in ger , o leo res in

and g in ger o i l  f o r  the p la in s o f  Kerala.

14. ^or maximum dry ginger production , Nadia i s  re­

commended. Considering the low incidence o f  s o f t - r o t  and 

h igher y ie ld  o f  o le o re s in  and g inger o i l ,  the type Maran is  

p re ferred .



15* The optim w  time o f  harvest w il l  he 270 days 

a f t e r  p lanting in  the oaae o f  R io -d e -J a n e iro , 195 in the 

oaae o f  Maran and 225 days in  the case o f  Kuruppampady and 

Wynad L oca l.
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APPEHDEUI 
Analysis of variance

ean square values

Characters Blocks w ithin  
r e p lic a t io n  ( a d j . )

Replication ?vr» 
(unadj.

Intrablock
error

df * 16 df -  3 df*»24 df « 56

Height of the plant 33.47 412.63 61.63 30.14
Ho. of tillers  per plant 15.69 5.19 33.20 11.00
Ho. of leaves per plant 6369.19 7998.13 16880.76 4239.93
Length of petiole 4.58 15.76 2.68 3.03
Length of last folly opened leaf 2.23 3.59 5.18 2.20
Leaf area index 22.07 265.60 42.65 57.46
Ho. of roots per plant 200.13 748.26 1462.05 199.37
Ho. of primary fingers per plant 0.88 2.47 9.33 0.72
Ho. of secondary fingers per plant 16.56 37.38 80.25 14.93
Ho. of nodes per primary finger 1.21 2.24 1.71 1.17
Ho. of nodes per secondary finger 0.09 0.19 0.90 0.08
Internodal length of secondary finger 0.002 0.005 0.014 0.002
Girth of primary finger 0.18 0.31 0.81 0.17
Girth of secondary finger 0.18 0.15 0.99 0.11
Yield per bed 10.65 7.29 56.22 5.75
Ginger oil content 2.13 0.88 4.60 1.27
Crude fibre content 0.39 0.03 5.20 0.22



Mean square values
Characters ----------- -

Replication Tyjni Error
df -  3 df « 24 df -  72

Germination percentage 23.64 57.81 31.08
No* of leaves per t i lle r 14.69 5.94 2.25
Breadth of last fully opened leaf 0.14 0.08 0.05
Length of roots 1.66 9.89 1.38
Length of primary fingers 0.48 1.49 0.13
Length of secondary fingers 0.43 1.13 0.16
Intemodal length of primary fingers 0.004 0.02 0.01
Yield per plant 12108.96 18157.63 4837.97
Drying percentage 17.05 38.61 10.69
Oleoresin oontent 0.25 11.27 1.61
Percentage of shoot-borer attacked tillers/plant 387.52 43.26 27.24
Incidence of leaf-spot disease 0.14 0.04 0.01



Characters

Yield per bed 
Drying percentage 
Oleoresin content 
Ginger oil content 
Crude fibre content

’«ean square values

Period Type Error
df » 7 df -  3 df « 21

97.92 34.25 9.15

78.57 4.22 0.33

41.43 6.15 0.09
9.29 4.34 0.21

27.87 2.21 1.06
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A detailed study of 25 ginger types vaa conducted 
during the period from April 1977 to June 1978 at the 
College of Horticulture, Vellanikkara with a view to find 

out the feasibility of fixing up speoifio morphological 
characters to identify different types, to screen out 
ginger types with high yield, high quality and resistant 

or tolerant to pests and diseases and to study the quality 
variations at different periods of maturity*

The study revealed that morphological characters are 

not reliable to classify the ginger types, although some of 
them can be identified by rhizome characters.

The morphological characters such as length of leaf, 
leaf area index and number, length and girth of primary and 

secondary fingers were found to be positively correlated 
with yield.

All the types studied are susceptible to the inci­

dence of soft-rot, leaf-spot and shoot-borer. The type Maran 

was relatively tolerant to soft-rot whereas Rio-de-Janeiro 
was found to be the most susceptible type.

Yield was found to vary significantly among the types 
studied. Maximum yield was recorded in Nadia followed by 
Bajpai, Maran and Narasapattom.



Maximum oleoresin percentage was in Rio-de-Janeiro 
and highest percentage of oil recovery in Karakal. But the 
maximum yield per hectare of oleoresin and oil was in the 
type Maran. Fibre content was minimum in China and maximum 
in Xuruppampady closely followed by Maran.

The yield, dryage and percentage of oleoresin, oil 
and crude fibre varied significantly among the different 

maturity periods studied. The percentage of oleoresin, oil 
and fibre was maximum at 165 days after planting. But the 
maximum yield per hectare of oleoresin and oil were found at 

270, 195, 225 and 225 days after planting in Kio-de-Janeiro, 
Maran, Xuruppampady and Wynad Local respectively.

Cultivation of the typos Nadia, Bajpai and Maran is 
recommended for higher total yield of dry ginger for the 

plains of Kerala. Considering the low incidence of soft-rot 

and higher yield of oleoresin and ginger oil the type Maran 
is preferred.
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