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INTRODUCTION

The black pepper, Piper nigrum L. ie a native of 
Wee tern Ghats. It has a unique plaoe both in the history 
and economics of the country. This 'black gold' prompted 
Vasco De Gnaa to find a sea route --to India. Blaok pepper 
of commerce is the dried mature berrieB of pepper. Although 
we had the monopoly in pepper trade in the world, we are 
looelng that cove table position due to stagnant production 
which was only between 26 to 2d thousand tonnes during the 
last fifty yearB, while the countries like Indonesia, 
llalaysia and Brazil substantially increased their production.

During 1980-81, India exported 25,337 tonnes black 
pepper valued to the tune of Rb.36.84 crores. India 
produced 2 7 ,4 10 tonnes from an area of 1 .1 lakh hectares 
during the same period. But the average yield was only 
248 kg/ha as against 551 kg to 925 kg in Indonesia, 4067 kg 
in Malaysia, 3333 kg in Brazil and 636 kg per hectare in 
Madagascar.

Kerala produoes 96.75 per oent of India'o production 
fro* on area 1.07 lakh hectare with an average yield of 248 kg 
per hectare. Unlese the production and productivity of 
pepper in Kerala are increased by three to four times by 
2000 A.D., it is quite possible that India will deorease its 
present share of 28 per oent in the world trade substantially.

Bouroei Directorate of Cocoa, Areoanut k BpioesoevtXop- 
ment, Callout.
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This will also result in substantial reduction in the 
foreign exchange.

Unproductive vines, non-manuring, under manuring or 
inbalanced manuring, lack of adoption of known scientific 
technology in cultural and pest and disease management are 
the main reasons for low production and productivity.

In horticulture, training and pruning are important 
tools Dy which a crop can be managed for quality products.
But adoption of such a technology depends upon several 
factors like fruiting habit, plant growth, physiology of 
growth and development of the species, climatical and soil 
conditions. Pepper is found to produce spikes on the leaf 
axils of the lateral branches of tne new season growth when 
3 to 10 cm of ralne are received in May or June after the 
severe Bummer. Although the plant 1b capable of producing 
spikes on eaoh axil opposite to the leaf, often several 
spikes are aborted in the oarly otageo of growth. Therefore, 
it haB to be lnveetigntod whether the unwanted growth in the 
previous season in absolutely necessary or Buoh unwanted 
portion oan be favourably reduced for higher produotion by
proper pruning.

Praotioally no work has been done on the pruning 
aspects of pepper. Therefore the work on the pruning of 
the bearing laterals have been taken up with the objeotivee 
of finding out whether the pruning will be able to increase
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the production of lateral ehoote and yield and whether it
ie necessary to retain large volume of unproductive lateral 
ehoote.
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REVIEW OF LITERATURE

Training and pruning are important tools available 
by which a crop can be regulated to the desired level of 
productivity with higher quality. They are being practised 
in several horticultural orope. The training and pruning 
technique vorieB widely depending upon the nature of plant, 
cropping and different aspects of growth.

Pepper (Piper nigrum L) generally flowers onoe in a 
year under Kerala conditions, although occaeional off season 
crop, In a very low percentage, is noticed in Beptemoer-October 
depending upon the rainfall received. Tne spikos are produced 
on the axils of tne current oeaBon growth. Regulation of 
growth by pruning therefore can optimise tne production to a 
oertoin extent.

Chnndy ot al. (1979) observed tnat in pepper there is 
a poeeibility of producing a spike in the axil of every fresh 
isof. Chiindy and Pillai (197J) stated that the production of 
fruiting branches oan be regulated by proper pruning techniques.

There is praotionlly no work done on the pruning of 
peppsr. An attempt has been mode to review the relevant 
literature on pruning of grapes, Apple, liar, Guava, Tea to 
correlate the behaviour with that of pepper.
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Pruned material

In grapeB, Balakrishnan and Rao (1964) observed no 
correlations between weight of pruning and yield. Lane (1977) 
concluded that a significant correlation existed between 
pruning weight and mean yield.

Available literature on nutrient content of pruned 
material is Bounty. In grapeB Winkler (1965) reported that 
by cutting the tip of the vine every day as much as nineteen 
litres of liquid was collected per vine and a litre contains 
0.04 g of nitrogen, 0.356 g of potassium, 0.146 g of calcium 
and trace of iron.

Balasubramanyan, ej, al. (1970) stated that the mineral 
nutrients especially II, j? and K resouroeB were greater in 
vlnee with little or no crop than in heavily oropped vines.

Lturtles conducted by Pillai and Laoikumaran (1976) in 
peppor has shown that the stem contained 1.0J3 to 2.065,
0.207 to 0.293, 1.203 to 1 .902, 0.232 to 0.253, 0.027 to 0.042 
and leaf oontained 2.667 to 2.035, 0.047 to 0.065, 2.531 to 
2.951, 0.416 to 0.464 and 0.015 to 0.040 per cent of N, P, K,
Ca and Jig respectively. A comparative study of nutriont 
constituents of flowering and nonflowering shoots of pepper 
■bowed that I, P, K and Ca of flowering shoots ranged from 
1 .9 1 to 2.40, 0.113 to 0.140, 1.39 to 1 .6 2 and 1.29 to 1.61 
per cent and in nonflovering ahoota from 1.97 to 2.24, 0.105 to
0.1 5 2, 1.21 to 1.50 and 1.41 to 1.74 per oent respectively

(Geetna, 1901).



Grehov (1975) concluded that in Apple, pruning dates 
had no appreoiable effeot on trunk girth but in all cases 
pruned trees had greater trunk girth than unpruned trees, 
vhioh vaB also observed in Ber (Gupta and Singh, 1977).

In grapes, Cawthon and Llorris (1977) proved that higher 
degree of lighter pruning did not significantly reduce vine 
size. Lano (1977) attributed an increase in yield with cone 
pruning to larger vine size. Spayd and Llorris (1976) explained 
that tne weight of pruned material will be increased as the 
size of vine increased.

IJijjar (19 72) opined that pruning greatly influences 
tne ^rowth of a tree and heavy pruning whetner young or old 
generally roEultn in profuse vegetntive growth.

Iii Apple, Negrula and Luposou (1969) reported taat poor 
growth occurred duo to pruning but pooitivo results were 
obtained by Gregov (1975), /-living and forrhey (1976), 
(arpenchuk and rfubanenko (1979) and Lord et nl. (1979). In 
Tea more vigorouo growth was noticed by pruning by Baru and 
Dutta (1974), Eeonrtlyo (1976) and Alkaz.ov (1977).

Alexander at al. (197D oonoluded that total increment 
in growth was reduced by shoot and root pruning in uveet 
orange. In gfapee crop load depresses the total growth of 
the vines (Dakshi and Kanwar, 1970| Lieul, 1969).
Ehrivaatav et a*. (1970) reported that the growth of vines
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vae effected by dates of pruning. Cavthon and Uorria (1977),
Granada (1977), Sakharov (1977) and Kaamatie (19Q1) reported
that pruning enhances vegetative growth. Gupta and Singh (1977) 1

reported significant effect on length of new branches due to 
pruning in Ber.

Haveendran (1970) obtained no significant difference in 
the number of matured nodeB in grape vine due to pruning.

ilema denon (I9d0) stated that maximum growth in pepper 
(cv. Panniyur-1 ) wae observed for a period of four months 
from Jay to August and the maximum growtn occurred in July 
followed by June, Jay and August.

Variation in nutrient oontent

llelanla (1967) found tnat in gropes a variation of 
5.32 to 0.J4, 0.26 to 0.04, 1.61 to 0.32, 0.64 to 1.2d and
0.15 to 0.43 per oent in N, P, K, Ca and Jg respectively from 
24 to 124 doyr after bud uurst. Java (1971) reported n range 
of 0 .5 6 to 1 .40, 0 .56 to 1 . 1 2 per oent in respect of N at 
120 and 150 dnyr after pruning whereas no change was notioed 
in P and K but Mg content woo more at 150 days after pruning 
and an increase was noted with increasing severity of pruning
both at 120 and 150 daye.

In blnok pepper, the Hi’K content was higher during 
flowering and upike development etagee from Juna to Novambar 
and it wae found to dtoraaee from Hovambor to Daoambar.
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Ca content vae more in nonflowering shoots from July to 
December (Geetha, 19Q1).

F lo w e r  1 rig

No significant difference was observed between treat
ments in percentage of fruitful shootB in grapes both by 
oone and spur pruning (Subbioh, 1969; Chrivastav e t  al., 1970; 
Dalaeubraaanian and Knanduja, 1977a). But fruitful shoots 
were reported to increaoe by increasing severity of pruning 
Dy Dae and Lie Ianta (1972), Chonana and Kumar (1974) and by 
Balasubronaniaia and Khanduja (1977b) when oud numbers on cane 
inoreased.

Lieul,(1 9 7 1), stated that increasing tue bud load 
increased Lao numcer of shoots and aborted bude. Chandy 
et al. (19 7 9) reported that the percentage of abortive opikee 
ranged from 1 7 .4 to tJ6 .2 per cent in vurious oultivars of 
pepper and that in Ponnlyur-1 it wao 32.3 per oent.

Yield

Higher signifionnt difference in yield was reported in
grapee due to pruning by many workers namely, Tubbiah (1969),
Reveendran (1970), r.hrivontav et al. (1970), Bhujbal (1972),
Chanana and Kumnr (1974), Balasubramaniam and khanduja (1977a),
Cawtoon nnd Morris ( 1977) ,  Bpoyd and Morrle ( 197U) and 
Kaeimitie (1'Jtil). Similar effeot was reported in other orops
al*o numaly by Drmi.l ( 1975) In p.aoh, l a l  Kid Pru.ad ( 19U0)
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in Ber, tiao (1971) and Rao and Shanmughavelu (1976) in mango 
and by Bajpai at al. (1973) in guava. ) However, nonsignificant 
difference were alao reported oj Nijjar (1972), Chaddha and 
Kumar (1970) in grapee and oy Kumar and Bajwa (1973) and 
Gupta and Singh (1977) in her.

Higher eignifioant difference in number of buncheB due 
to pruning waa reported in grapeo by Subbiah (1969),
Raveendran (1970), Bnuj oai (1972), Ghanana axid Kumar (1974) 
and Tafazoli (1977); and in mango uy .̂ ao and Shanmughavelu 
(1976) end in guava Dy bajpai et al. (1973). But,
Snrivactav et al. (1970), Kumar and najwa (1973)» Balaaubrnmaniam 
and Chanduja (1977) and Cnadna and Kumar (1970) found no eigni
fioant differoncec in t-io numoer of bunohee in grapep due to 
pruning. Higuer yieldo per node were reported in grapea due 
to pruning Cawthon and UorrlB (1977) and Spayd and 
idorrie (197b). Snrivaatav et al. (1970) attriouted the poor 
7ield in f̂ :apea by pruning due to phedding of iiifloreacence.
Imhoa (1 9bQ) reported a reduction in drop due to cane girdling.

In pepper Jillai et al. (1977) observed npike aliedding 
be tween U.dO to 1u. 16 per oent depending on the oultivarn. 
iemn Menon (19b0) observed mean pheddJLng of 23.02 per oent 
and Geetha (19dD found a mean shedding of 1U.04 per oent In 
Penni/ur-1. In pepper ov. PannJorur-1, percentage of epike eet 
waa found to vory oonaidernoly. It varied from 01.04 to 
9 1 .2 0 p.r o.nt (Plllal Si £l., 1977). 76.1a p.r o.nt



10

CRema Menon, 1960), Q1. 96 per oent (Geetha, 19B1). Lai 
and Praead (1980) reported higher fruiteet in ber due to 
pruning.

Length of bunch wae found to bo significantly altered
•e

by pruning in grapes Dy Suboiah,( 1969» and Bava (1971), out no 
aigniiicance wcb fomd by Gaveendran (1970), Chanana and 
Kunsr (1974). Rena Marion (1960) recorded that Pannlyur—1 
Bpikee reacaed maximum length of 1 2 .5 ca in just over a month 
under natural conditions. Goethe (1961) found no significant 
difference in length of spiie ay Lue application of growth 
regula tors.

Eubbiah (1969), Kumar and Rajwa (1975) found that 
there existed no difforenoe in undeveloped berries in grapes 
due to pruning. Geetha (19-il) found no ei'jnifioant difference 
in percentage of undeveloped berries in pepper due to growth 
regulator treatment.

Pruning had no npprooiaolo offootr 011 nurnuer of berries 
per clue ter in grapes no reportod by several workorr (Cawthon 
and Morris, 1977; Lane, 1977; arid bpnyd and Morris, 1976). 
Geetho (1 9 6 1) found no eignifioant differenoe in the number 
of berries por spike in pepper. But ehe reported eignifioant 
differenoe in number of borriee per unit length of spike when 
growth regulators were applied.

E i g n i f i o a n t  differenoe was seen in volume of berries 
of grnp.i* by pruni/1* by Rubbinh (1969). K.v.andran (1970),
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cavtoon and Jlorria (1977), lane (1977), Chadha and Kumar (1970)
and Spayd and Horrla (1978) found no difference In volume of 
berrieB due to pruning.

Berry weignt in grapee was found to differ in pruning 
treatment in experiments conducted uy Subbiah (1969), ', 
ShrivoGtav ert al. (1970), Bava (1971), Kumar and Bajwa (1973), 
Cawthon and Morris (1977), Lane (1977). But xiaveendran (1970) 
found significant difference due to treatmente. Similar 
reeultB were oDtained by in Ber oy Gupta and Eingn (1977) and 
Lai and .’rased (19ci0). Significant, difference in berry weignt 
was reported in pepper by Geetha (19d1).

No significant difference on percentage weight of oerries 
to spike and olQoroein content was reported by Geetha (1JU1) 
in pepper.

Time of pruning

The prinoipal pruning in grapes io done when the vine 
is dormant. Winkler (1965), Bakehi and Kanwnr (1970),
Nig jar (1972) and Patil (1975) found that pruning in first 
Ootooer rooulted in higher yields. Gaprinduphvili (1976) 
ooserved that summer prunii.g improved qualify. Sachs (1976) 
reported that autumn pruning did not cause loss of yield. 
VJUosevio (197B) reported that late pruning in April gave an

average of 33 P«* o01lt h i ^ #r
Daniel (1975) concluded that June pruning increased

yields when compared to pruning done in November, Deoember 
nnt Jwiucry In t M  rnn of p«uoh.
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MATERIALS and methods

The studies on the effeot of pruning on growth, 
quantity and quality of produoe in bearing pepper (Piper 
nigrum) ov. Panniyur-1 were carried out at the Pepper 
Research Soheme, Vellanikkara for a period of 14 months 
from December 19Q0 to February 1982. The vines were trained 
on dead wood standards, were Bix year old and received 
uniform cultural and manurial treatments as per pacicage of 
practices of Kerala Agricultural University.

The experiment was laid out in a Randomised Block 
Design with the following treatments.

T1 - Control - no pruning
Tg ” Tipping of all the laterals

- Pruning hanging Bhoots
T^ - Pruning 25# of length of last season's laterals
T - Pruning 25# of length of two year old laterals5
T - Pruning 50# of length of last season's laterals6
T7 - Pruning 50# of length of two year old laterals

Under enah treatment, there were two standards and 
replicated .1* Urn... 20 bearing and 20 nonbearing laterals 
„.re located from each plant In Deoemder 1980 and tagged 
separately. Treatment, were carried out by April 25th, 
following the receipt of first pr.-mon.oon ehowere. Th. 
following obeerratlon. wmr. r.oord.d.
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1* Pruned material
1 .1 . Freeh and dry weight of pruned material

The pruned materiale both leaf and twig were colleoted 
and the fresh and dry weights recorded. ^

1.2. Nutrient content of pruned material

Nitrogen was estimated on dry weight basis by the 
calorimetric metnod (Snell and Snell, 1967). The total 
phosphorus jbn tne triple aoid extract was determined by 
Yanadomolyodophosphoric yellow colour metnod. Potassium wae 
determined uBiug flame photometer. Calcium and Magnesium 
were determined UBing Atomic absorption Spectrophotometer. 
Utilizing the above data, the nutrient removal was alBo 
calculated.

2. Vegetative cnaracters

Extension of shoot growth at fortnight intervals was 
recorded after pruning till Deoemoer 26th, 1961. Spread of 
the vines was recorded at a fixed height prior to pruning, 
after pruning and in November. Number of nodes per shoot 
was calculated after recording the number of nodes under each 
shoot and talcing into account the total number of shoots. 
Nutrient content of new growth was analyoed for N, P, K, Ca 
and Mg in July * Beptember and November 1901, os per the

methods of analy.ie ■toted earlier.



3. ylowering character

The number of spikes produced in each vine both, bearing 
and nonbearing laterals eeleoted in Deoember 1930 was reoorded. 
laia was a^ain grouped into bearing and nonbearing based on 
the flowering pattern of I9ti1 season. From the data the 
percentage of spikeB produced under each category was cal
culated. The number of spikes aborted wae also counted and 
calculated as per the above procedure.

4. Yield

4.1. Characters

The numoer of spikes produced under bearing and non- 
bearing laterals was counied and yield under eaon category 
was weighed separately and reoorded. Number of spikes produced 
per node was calculated based on the number of node per shoot 
and spikeb produced. Spike shedding wae recorded by counting 
the spikes every month from bearing and nonbearing shoots and 
tne spikes ehodded was determined in cnoe of individual shoote. 
To find out the total drop from the plant, tho individual plant 
was taken as weight and the eplkee ehed by each plant were 
oounted and reoorded onoo In three daye and the percentage of

drop wae worked out.

4.2. Spike oharaotere
The following obaervatlon* «®r® reoorded from the 

harreated eplkee of both bearing and nonbeerlng laterals of 
1900 season .eparafly during 1*»1 .
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i) Length of spike
11) Percentage of undeveloped berries per spike 

iii) Number of berries per spike 
iv) Number of berries per unit length of Bpike

4.3. Berry oharaoterB

Tne berry characters recorded were

i) Volume of thousand green berries by water displace
ment method 

ii) Weight of thousand green berries
iii) Weight of spikes and berries. The percentage of

berry weight to Bpike weight was then calculated.

5. Quality

Oleoresin content from bearing and nonbaoring loternls 
of previous season was found out separately by Cold
Percolation method.

6 . Moisture stress studies

Two samples were collected from eaoh replication during 
the period 10-5-01 to 25-12-1901 at 0-12.5 on and 12.5-25 om
depth at fortnightly intervale end moieture content of BompleB 
determined by Oravimetrlo method (dloha.l, 1970).

7. Weather data
The m e teorologioel obeervntione were taken from the

University Ob.erv.tory which le about on. kilometer away from 
t„e e x p e r i m e n t a l  field from January 1901 to January 1902.



A separate observational trial vae conducted to find 
the beet time of pruning by pruning four standards at each 
time interval. Twelve laterals were selected for pruning 
treatment from each and two standards were available under 
each treatment and interval. The treatments were as follows.

1 . Pruning 25$ of length of last season growth
2. Pruning 50$ of length of last season growth

The time of pruning were :V
;

1. April 15th
2. May 1st
3. May 15th
4 . June 1st

All observations exoept weight of pruned material, 
nutrient content of pruned and new growth spike shedding, 
peroentage of eet and moiature studies were recorded as in

the former.

Statistical analysis
The experiment on effeot of pruning on growth, quantity 

and quality of produce in pepper vao in Randomioed Bloolc 
Design and anatyale of variance teohnique wae applied. Simple 
correlation, war. obtained between each nutrient removal by

war of pruning and of «rowlh “ fl b*tW*e"

8. Effect of tine of pruning
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the nutrient content at bimonthly interval and the mean 
yield from the bearing laterals of previous season.

me observational trial to know the effect of time of 
pruning (2 x 4 factorial) was analysed as complete randomised 
design (Snedaoor and Cochran, 1967).
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HESTTLTS

In order to find out the effect of pruning of the 
hearing laterals of pepper ov. Panniyur-1, a study was con
ducted at the Pepper iiesearch Scheme, Vellanikkara for a 
period of 14 months. The details of the above study are 
presented under the following major headings.

1.1. Extent of nutrient removal by pruning
1.2. Shoot growth
1.3. Production of spikes
1.4. Characters of splice
1.6. Spike shedding
1.6. Variation in nutrients
1.7. Yield and quality

An observe clonal triul was also laid out to find out 
tne probable optimum period ut wnioii pruning can ue more 
efficient and uooful and Iho data on the following are pre- 
eentsd under the following headingD.

2.1. Shoot growth
2.2. Produotion of spikes
2.3. Yield and quality

1.1. Extent of nutrient removal by pruning

Thar. was algnlfloant difference in th. quantity of 
prun.d aat.rial ra.ov.d fro. plant *>olh In oca. of gr.an and



Table The extant of removal of pruned material and nutrient from pepper
(ov* Pamiijrur-1) due to pruning

Traat-
iaanta

Quantity of pruning (a) Nutrient content of laavee j£
firaen
vai&tu

L T

Dry
weight
L T

I P K Ca %

*2 130.438 8.415 45.256 2.760 1 .6 50 0.167 2.766 0.233 0.723
T, 14.416 40.536 6.510 13.166 2.690 0 .19 1 2.536 0.237 0.770
■J

*4 117.d30 15.633 36.633 4.393 2.242 0.152 2.505 0.254 0.789w

t5 125.130 51.173 33.733 14.325 2.275 0.171 2.733 0.262 0.821
T6 154.150 43.753 46.630 7.990 1.627 0.169 2.973 0.221 0.790
T7 239.900 110.143 77.975 32.766 2.105 0.145 2.260 0.203 0.948
0.05*
CD

o.om
S

79.725
S

S
23.767
5

S
2^.720
S

S
6.967
S

HS Ni-v S
0.3708

NS

UN
cH 

UN Ehcwi*
--CH

:-T|

C\ifrtVH

I

»T|

mH
H inH CvJEh vOEh

fci |

C\iEh
H
vjOHin

a

Eĥ I

r-EH
EHmEHmH 

C\J Eh VO EH
(oontd* )



Table 1. continued

Treet-
sente

Mu tr lent con tent in tvigo %

2
h
T.

T7
0.05!*
CD

1.355
2.105
2.324
1.911
1.750
1.346
SS

0.176
0.205
0.1d1
0.153
0.165
0.251
S

0.35357

•TVHUDc-t
Cg

6-i
EH

1.460
1.5t?3
1.713
1.393
1.600
1.597
NS

CA

0.237
0.237
0.250
0.242
0.214
0.242

HE

0.36a
0.667
1.033
0.925
O.ola
0.692

E

0.1447
S
toEHUDEh
eg

H
e-E-«

3

‘lot 1 mean nutrient removal
N

0.775
0.511
0.949
1.140
0.941
1.969

0.101
0.093
0.073
0.113
0.103
0.211

S
0.6596
S

0.0726
S

K

1.313
0.535
1.031
1.347
1.512
2.302

0.6229
S

Ca

0.076
0.056
0.056
0.132
0.249
0.247
NS

0.364
0.170
0.356
0.410
0.401
0.974

0.3435S
r<N

H H EH
CM fA

EH EH Eh  i | EH
CM CNJ CM

EH H EH B EH J
<0- in H  vCEH Eh fcH 1 mlA lA v O | in

EH EH H  H EH
£-?1 M

ro

4
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dry weight. There vaa no eignifioant difference in oaee of
nutrienta of leave e and twig a due to treatment! exoept in
oaae of potassium in leaves and phosphorus in twigs. Data 
are presented in table 1.

There wae significant difference in nutrients removed 
(N, P, K, 1Ag) by way of pruning materials, exoept in case of 
calcium, where there was no significant difference. In case 
of all tne treatments, maximum nutrient removal was in Ty 
oecauee of higner quantities of materialo removed. In general, 
tne quantity of pruned material and nutrients removed was more 
in Ty, and Tg. In oase of T̂ , the twigs were more but the 
leaf weight was very low and as such tne nutrients removed 
were found to be comparatively low,

1 .2. Shoot growth

1.2.1. Sxtension growth

ho significant difference in mom. extension of Bhoot 
growth from first fortnight of tor prunUig to 25th June was 
observed, but from tenth *Juiy onwards the growth from the 
previous season oenring laterele showed significant difference 
oetween treatments and the same trend was oosorvod till the 
oeaaatlon of Brovth. 1, woo too beat and vea on par vith T?, 
but v b b  eisnifioantly different froa the reet of th« treatment a .  

Aaong all t*>e treataenta, T4 raoordad tha lenet extanaion in 
(.growth, froa tha nonbaertats laterala of previous aoaeon, T, 
raoordad tha highaat extanaion srovth and vaa on par with IJt
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Table 2. Mean extension growth of shootc la pepper (on; duo to pruning (cv. PaLnlyur-1)

Treat- 10/5 25/5 10/6 25/6 10/7 25/7 10/3 25/3
aei.tc B HB B HB B II j B i,D B HB B HB B NB : 13

Ti 0.16B 0.158 0.689 0.666 1.116 1.477 2.716 2.779 3.704 3.418 4.493 4.271 4.696 4.458 4.302 4.511

S2 0.24Q 0.516 0.940 0.944 1.568 1.711 2.860 3.650 3.660 4.307 4.198 5.352 4.332 5.432 4.381 5.563

*5 0.402 0.510 1.245 1.016 1.781 2.029 5.866 4 .083 5.064 5.614 6.404 6.771 6,723 7.C79 6.751 7.143

*4 0.218 0.168 0.667 0.587 1.280 1.072 2.539 2.302 3.192 3.003 3.751 3.496 3.889 3.687 3.915 3.637

*S 0.256 0.248 0.725 0.675 1.106 1.555 2.525 2.506 5.306 3.706 3.882 4.282 3.987 4.401 4.019 4.432

\ 0.260 0.544 0.901 1.061 1.554 1.691 3.075 2.337 3.958 4.284 4.727 4.998 4.825 5.142 4.554 5.173
V

T7 0.257 0.264 1.024 1.155 1.657 1.924 3.228 5.779 4.437 4.706 5.471 5.920 5.471 6.212 5.471 6.302
■

0.05*CD no HB NS H8 NS NS NS NE S1.0437
s1.5705

E1.534
S1.8813

S4.5499
B1.9004

E1.3748 E
1.9268

0.01*

D ■ Beerlng la tor ale of 1980 
KB ■ Honbearing laterulo of 1900 c-<CMHt—HkOe-<

i
r l

**> H
rrCM
hk>

Hc*Hr-
V̂D

S

E-*'LH H vD P CM M
H



Table 2. continued

Treatments 10/9 25/9 10/10

1

x6
*7

0.05*CD
0 .01*

B NB B NB
4.810 4.511
4.381 5.569
6.782 7.152
3.915 3.682
4.023 4.432
4.864 5.175
5.471 6.302
S

1.3747
S

1.9397

4.812
4.392
6.784
3.921
4.025
4.869
5.478

6
1.3725

4.511
5.578
7.157
3.702
4.436
5.183
6.355
S

1.9301

4.812
4.251
6.d16
3.962
4.034
4.905
5.540
S

1-367
S

4.545
5.597
7 .222
3.735
4.449
5.218

6.355
S

1.9339

D
HB

6Hir\EH CM EH ▼“
H°
f l

KinEh
CMEH*-Hi,
Eh°

f lBearing latorala of 1930 
Honbearing laterals of 1930

EH
L T VEHf*Eh
Eh°

L T VEh
IĤr-H
EH°

f l

Hin
E h

r—H
V OH
CMHt*-Eh

B NB £ NB B SB

4.894
4.465

3.982
4.139
4.956
5.582
S

1.3711

4.600
5.647

6.688 7.271
3.784
4.487
5.254
6.462

S
1.9395

4.691
4.550
6.930
4.003
4.173
4.948
5.601
S

1.3764

4.627
5.697
7.400
3.804
4.548
5.269
6.426
E

1.9497

4.911
4.502
6.930
4.029
4.175
4.962
5.568
S

1.3917

4.650 
5.697 
7. 400 
3.304 
4.559 
5.269 
6.426 
E

1.9486

Hmn
CMH

s-TCOE-<
K

H

nrpH pH
in ! IT*Eh Eh
r- CM

»- pH
VO T-

Eh PH
(Ml vO

iO

HmEh
CMEh
Eh vD Eh
H
r(



Table 2. continued

10/9 25/9 10/10
11 0 (3  U ilu ii WD

B NB B HB B NB

T1 4.810 4.511 4.812 4.511 4.012 4.545
*2 4.381 5.569 4.392 5.576 4.251 5.597
*5 6.782 7.152 6.784 7.157 6.d16 7.222

T4 3.915 3.632 3.921 3.702 3.962 3.735
T5 4.023 4.432 4.025 4.436 4.034 4.449
*6 4.864 5.175 4.869 5.163 4.905 5.218
*7 5.471 6.302 5.478 6.355 5.540 6.355

0.09* s s 8 S S SCD 1.3747 1.9397 1.3725 1.9301 1.367 1.9339
0.0VJ6 S

_________________ 8 8

3
hq

IHlf\EH
T—EH

|h °31
EH Hin mH ehT“ CMEh fiH„VO T—Eh ■ehevil VOEh I n31Bearing latarola of 1930 

Honbaarlng lnterala of 1900

_  Hi* EH
EHT-Eh
•5°

C \ JEh
*r 
*r

EhLf\IH
C M»Hr-H
v X )H

f l

GHin
I Ht—H

V OEH
C S I

E Hr-|H
an
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25/10 10/11 25/11
B HB B S3 B KB

4.894 4.600 4.691 4.627 4.911 4.630
4.465 5.647 4.550 5.697 4.502 5.697
6.838 7.271 6.930 7.40C 6.950 7.40C
3.982 3.784 4.003 3.o04 4.029 3.304
4.139 4.487 4.173 4.548 4.175 4.559
4.956 5.254 4.948 5.269 4.962 5.269
5.582 6.462 5.601 6.426 5.568 6.426

S
1.3711

S
1.9395

S
1.3764

E
1.9497

S
1.3917

C
1.9486

S S E

iAHCV§-<
VD H
r |

H
u"\ iTNIH H
«— CV

H H
vO *■—IH H
(VI vD

“ijh i

Hlf\H hCW
h " HOH HCV \DH h^  §

* rK\h
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2 a6 *2*° 10th August hi t 418UBt* but thereafter, there existed significant differed- v.• between 0^ and Tg. T? and T_ were
on par with T-. Growth f*. w 23 from both bearing and nonbearing of

previous eeaeon ooourred only till laBt fortnight of 
November (Table 2).

There were two growth fluehee - in May and Ootober- 
Hoveaoer. The first May flush started by 10th of May and 
extended up to 25th August, The Ootober-Novemoer flushes 
were relatively email in quantity. However, it was seen 
tnat ouch fluones were often overlapped when the entire vine 
was taicen into account and depended mainly on weather condition!

There existed no correlation between the amount of H, K 
and removed and mean extension in growth in various treat
ments, wherehB in the oase of P (r=O.Od) and Ca (r«»0.d71) 
removed, there existed a positive correlation,

1.2.2. Spread of vines

Tne spread of t, plants after pruning was auporlor to 
reat of tr.ata.nt. but in the Horth-outh direction I, wae on 
par with I, (oontrol). %  recorded the leaet epreod after 
pruning. After full growth in November, T, again recorded the
b..t spread and was significantly .uporior to all other tx.at-

. , least epread in both direotion. lhementn • I, recorded tne least
lr spread after pruning and in Hovember after

mean deor.a., lHnifloant differ.noe b.tw.en treotmente
full e/rnwth showed no eiS11



Taole 3. Spread of phmle ufiar pruning and

f^ar pruning (cai) Difference of
Treataenta       naan spreadHE EV. of after or

before
pruning

T1 52.916 52.330 -17.708
T2 41.C30 47.000 -22.J75
*5 62.650 67.000 -19.625
u 42.000 47.033 -27.125
h

40.000 44.330 -22.000

to 39.420 42.790 -20.646

T7 3-3.950 46.330 -26.750
0.05* S S NO

CD 11.1284 11.602
o.oi* S s



after full growth (cv. Pamilyur-1)

After full growth (ca) Difference of
---------------------  aeon of EW+NS
NS EW after full

growth to 
before pruning

52.208 52.208 -14.500
59.20b 59.533 -6.3236
76.000 76.000 -9 .1 1 0

47.203 47.208 -23.400
55.920 53.920 -12.000

52.453 52.458 -10.354
46.458 46.458 -23.502
S S IB

12.7647 13.493
S S



Table 4 . Nodee per Ehoot and average length of node due to
pruning (cv. Pannivur-n

Treataents
Nuaoer of nodee 

per ahoot Average length of node

B NB B NB

Ti 1.513 1.513 3.238 3.179

*2 1.068 1.265 3.216 3.456

T3 1.161 1.090 3.494 3.417

T4 1.185 1 . 1 1 8 3 .10d 2.984

X5 1.166 1.114 2.996 3.773

T6 1 .2 1 8 1.282 3.031 3.2o6
T7 1 .26b 1.646 3.209 3.557

0.0# NS 0 NS NS
CD 0.3711

Hm6h
Eh

C\iEhUDEhT—H

B
NB

Barring 1 tor Dir* of 1980 
ITontaring lntoraln of 1J60
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•prsad of plants with higher degree of pruning vas low 
after pruning and after full growth (Table 3). 

1.2.3. Numoer of nodes per ehoot

In the number of nodes per Bhoot, there existed no 
significant difference in bearing laterale whereas in non- 
bearing ehoote there existed Bignifleant difference. Ty w b b 
tne beet and was on par with and Tg and recorded the 
loweBt.

1.2.4. Average length of node

Ho significant difference between the treatments was 
noted in respect of average length of nodeB.

1.3. Production of laterale and spikes

Ihe data on nature of BhootD, Bpiking, number of spikes 
produced and spikes per unit length due to different treatments
are given in TaDle 5.

1.3.1. Total snoots produoed

T rooorded tne maximum number of Rhoot production both
7>

from bearing and non-bearing laterals and wan not significantly 
fllfforsnt from T?. T4 wn» too loveot in toe fonnor and T5 In

the latter.

1.3.2. Bearing shoots
T5 reoordsd the maximum numbsr of bearing ehootn and wae 

.i^lfioanUy superior to lb. rs.t of too trs.to.nts to bsortos



Table 5. Shoot production and ©piking in pepper (cv. Panniyur-1) due to pruning

Treat
ments

Total enacts froa 
20 snoots

Bearing snoots 
in 1931

Nonoearing oaooto 
in 1931

Percentage of 
bearing 1961

Percentage of 
nonbenring 1931

B SIB B NB B NB B NB B SB

24.666 25.063 12.166 11.917 12.500 13.166 49.323 47.509 50.677 52.491
T2 25.000 23.033 7.916 9-917 15.033 13.917 34.325 41.603 65.175 53.392

mm

*5 31-065 33.666 17.333 16.333 13-750 15.333 56.700 54.455 43.230 45.445y
t* 20.416 22.417 10.250 9-417 10.166 13 .000 50.215 42.296 49.785 57.704
*5 21.166 21.033 4.417 5.333 16.750 15.250 20.364 27.667 79.136 72.333y

%
*7

24.166 24.416 9.333 8.166 14.033 16.250 33.621 33.430 61.379 66.550
26.333 29.633 10.166 12.417 16.667 17.416 37.513 41.620 62.487 50.378

0.051
CD

S
4.6343

S
5.3337

S
4.255

S
3.4336

NS NL S
14.2265

NS S
14.294

NS

0.01* S S S S s

Hi" s\ Lf\
H tH Eh EH

Lf\ «*■ C\J UD
EH £h Eh EH

CNJ 04 vjO
Eh Eh Eh Eh

UD C\jEh EH Eh Eh
1— 1— I t—

H Eh EH
H M r—

EH EH Eh

h H t - n

eT

H
VO

EH
e-T *

CM
EHin 
EH

5 * Bearing laterals of 1960 
MB = Non^earing laterals of 1960 (contd.)

rooo



Table 5* continued

Treatments
limber of Bpikea 
produced

Numoer of aborted 
spikea

Spikee per unit 
length

B N3 B NB B ITB

Ti 13-416 13.000 15.666 15.833 0.140 0.154
T2 9-333 11.333 17.333 19.250 0.096 0.092
*5 20.000 21.083 17.563 18.633 0.235 0.140
*4 12.000 10.666 11.060 14.750 0.163 0.152
T5 5.533 6.583 13.666 17.416 0.062 0.070
T6 10.533 9.o33 20.080 21.166 0.114 0.144
T7 10.500 15.000 19.000 20.633 0.590 0.106

0.05*
CD

S
5.6789

S
7.6570

NS NS HE US

0.01* S

tf\H
CMHr-E-<yjOH<*SH

ih~
hI

m
EHU3Eh
H

04H
H
Eha

roco



30

and non-bearing. In the former, was the next beet and in 
the latter, which vae on par with T^. In both oaeee 
was the worst. No significant difference was noted in the

pruning

Percentage of bearing shoots

Significant difference w q b noted in the percentage of 
bearing from previous season bearing shoots. T̂  was the best 
but was on par with T^ and T̂ . T^ had the loweBt value.
Results from nonbearing shoots were nonsignificant (Table 5).
The previous season bearing snoots showed significant diffe
rence. T^ had the maximum percentage of nonbearing shoots and 
was on par with Tg. T^ recorded the least. In general in 
control, 50 '̂ of the shoots of the bearing and nonbearing groups 
of 19B0 flowered and produced spikes in 19̂ 1. But the treatment 
had itB effect on flowering bb Btated above.

1 .3 .4. Hunuer of spikes produced

T_ recorded the maximum number of spikes and woo Bigni- 3
fioantly superior in the case of bearing laterals whereas in 
nonoearing later;.Is it was on par with T̂ . In both the oases 
T produced leoBt number of spikes. There wan no significant 
difference in the number of aborted spikes and number of spikes 
per unit length due to different treatment.

1.4. Characters of spike

Tne spike and berry aharooters are presented in Table 6. 
The length of epik«. number of berries per spike, percentage



Taole 6. Spike and berry choractere of pepper ov. Pannlyur-1

Length of epifce

Treataente
liumber of berries/ 

epike
Percentage of 
undeveloped 
berriee

Number of berriee/ 
unit length

B NB B KB B NB B NB

T1 11.717 11.406 92.953 91.430 6.340 6.354 7.823 7.283
T2 11.079 10.290 83.349 74.760 3.224 7.654 7.618 7.721

T3 11.027 12.030 94.493 98.490 6.553 5.920 7.680 8.053

*4 12.323 11.676 95.516 39.960 7.303 7.239 7.585 7.093
n*

A5 12.232 11.090 98.949 95.333 5.913 5.366 8.218 8.044

T6 12.006 10.866 95.949 96.060 5.116 6.469 7.326 7.473

T7 10.372 10.973 95.422 96.432 5.461 5.549 7.993 7.653
0.05* NS NS NS NS NS NS NS NS

3 3 Bearing laterals of 1930 
3B ■ Sonbearing laterals of 1930 (contd.)



Taula 6. continued

TreataantB
Pare an tag® vei0nt of 
-arriet to veignt of 

pplA e
Weight of 1000 

berriOB (g)
Voluae of 1000 
berrioe (co)

3 KB B NB B NB

90.520 91.606 142.100 142.650 141.630 142.000

*2 69.403 90.963 145.160 146.330 144.000 145.000

s 91.749 91.146 149.166 149.160 145.660 145.000
-30.370 69.932 152.700 151.916 149.500 153.500

T5 69.674 62.343 147.650 149.250 146.500 149.830

T6 89.930 66.769 146.200 147.900 145.330 140.160

*7 69.930 69.334 146.116 147.933 149.500 147.830
0.0% HE NS HS KB HE NS

cor\a
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of undeveloped berrieB, number of berriee per unit length,
percentage weight of berriee to spike weight, weight and
volume of thousand berriee were not significantly different 
due to treatments.

Percentage weight of berriee to the spike varied between
%

62.34 and 91.74, weight of thousand berrieB varied between 
142.1 g and 152.7 g, the volumes varied between 141.83 and 
153.5 oc although they were not significant.

1.5. Spike shedding

1.5.1. Number of spikes ehed

hod the highest drop followed by and both were 
on par. recorded tue lowest drop in the oaBe of previous 
Beacon bearing laterals. But from the previous season non- 
oeBring latereIs treatment? were not Dignifiuont. The maximum 
numoer of BpiKOs set was recorded in !I a n d  was significantly 
euperior over the reBt of treatments in case of previouo season 
bearing laterals whereas it was on par with in the oase of 
nonoearing laterale of previous season. In both the oaser, T,~ 
reoorded the leoet net (Table 7). Annlyris of data showed no 
significant effect betweori treatments in onne of peroentage of 
set end percentage of drop.

There exieted no significant difference in the peroentage 
of npiko shed under different treatments in May, July, August, 
Ootooer, November, January and total shedding. Whereae In June 
and flepteooer, Tg showed maximum eheddJLng and was eignifieently



Table 7. iaan nuaoar of apiiceB produced, abed,
20 B ♦ 20 iM of pepper ov. Ptmiiiyur-1

Nuaoar of Bpiices 
Treat- produced 
Manta ----------------

3 KB

T 1 13.416 13.000

b .o33 1 1 .j33
*3 20.000 21.0^3
*4 12.000 10.666

w

T5 5.563 6.333
\ 10.563 9.333
*7 10.500 15.000

0.05%CD
S
5.3739 7.657

0.01% S

:*lluLicu- of epiicep Nu_ioer 
dropped

3 KB B

2.000 2.167 11.416
O.o33 1.667 6 .000

2.5o3 2.5u3 17.417
1.500 1.417 10.500

0.750 0.633 4.333
1.250 1.250 9.333
1.500 2.COO 9.000

s
0.6603

NS s
5.0467
S

out aiid percentage of bol and drop from

of oet Percentage of Percentage of
set drop

N3 B KB B IB

10.o33 65.092 63.331 14.906 16.669
10.166 90.569 65.912 9.431 14.060
13.500 67.065 37.746 12.915 12.252
9.250 o7.5CO 66.720 12.500 13.280
6.0C0 66.560 67.609 13.434 12.191
O.5o3 6 6 .16 9 87.283 11.811 12.712

13.000 65.715 o6.667 14.285 13.333
S

6.7767
NS NS NS NS

m
EH

H
c\j

EHT—
EHMrnr<NEH

L = Bearing latorale of 1980 
NB = Nonbearing laterale of 19B0

r

CO14s*



Taole 10. Spike aaeddin^ aa percentage of Loti

?reat-
-lente ■ v1581

June
1981

July
M a 1

Au^ur t 
1981

SepLascar 
1381

0.098 0.275 0.275 0.256
Wmm «M» M  M l  M S w  ■

0.2951 (1.042) (1.135) (1.151) (1.149) (1.125)
h 0.206 0.165 0.701 0.412 0.907C (1.050) (1.032) (1.253) (1.147) (1.426)
T3 d.ooo 0.043 0.343 0 .15 0 0.483(1.0CC) (1.031) (1.257) (1.238) (1.342)
T4 - 0.163 0.261 0.261*▼ (1.031) (1 .000) (1.077) (1.069) (1.069)

0.056 0.056 0.502 0.559 0.014
J (1.028) (1.023) (1.236) (1.195) (1.291)
75 0.038 0.837 0.419 1.674 1.408

O (1.029) (1.039) (1.324) (1.248) (1.841)
*7 - '.136 0.204 0.936 0.4C7(1.0C0) (1.354) (1.033) (1.717) (1.23D
0.05* WE C0 HE N2 SCD 0.1013 0.6085
0.0H s S



il produced on vine

October November December January 
1931 1931 1Q81 1932

1.771 0.610
C1.492) (1.261)
0.366 0.247
(1.376) (1 .188)
1.437 1.705

(1.732) (1.778)
0.390 0.228
(1.225) (1.144)
0.893 0.390
(1.429) (1.216)
0.571 0.228
(1.421) (1.137)
0.740 0.407
(1.494) (1.273)

NS NS

Values in brackets 
values /x+1

0.177 
(1.078)

0.078
( 1 . 0 4 2 )

0.082
(1.065) ( 1 . 0 0 0 )
0.547
(1.334)

CVi C\J
E>*-
O

Ot 
0

O
f-

1.176 
(1.066 ( 1 . 0 0 0 )
0.168
(1 .066) (1.000)

0.380
(1.208)

0.038
(1.029)

0.102
(1.068) (1.000)

NS NS

aiiowd transformed

Total

3.835

3.588

4.739

2.515

3.237

5.599

2.240

NS

c ocn
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different from others in +u■ in the former but in the latter it wason par with T t^  t2. a3 and t5 (Table 10).
In treatments T t w1* 2* ™5* t6 0114 T7 îkB aaatimum shedding

in Ootober and in it wae in November and in 
it wag in December which recorded peak shedding. Two main

of drop vae noticed during the year; one between 15th 
un and 15th of July and another between 15th of September 

and 15th of November. The Beoond wave w b b  found to be more 
in tensive than the first in all the treatments. During the 
first peak of drop perhaps, lack of pollination might be ree- 
ponoiole for the drop while in the second peak of drop, moiBture 
might oe tne limiting faotor as evidenced in Pig. 1.

1.6. Variation in nutrient content

There existed no significant difference between treat
ments in respect of N, P, Ca and LIg in July and September. 
However, in reapect of K there wae significant difference. In 
July, T? had the higneDt K content followed by both of which 
were on par. showed the lowest. In SeptenDor, 1̂  followed
by r*2 Wid I1 had the highest value and wore on par. T& hnd the

lowest K content.

In November, tuore wns no significant difference between 
tr.ata.ntB in r e a p e d  of all the five nutrient. (N, P, K. Ca 

and dg) eotiaat.d (I.hl* 0>-
Th. H oontent In July (2.709 per oant) vn, found to 

d.oraaa. gradually a. oerrle. anture in Moveab.r. A .lailar



TadI* <jm Percii. to** of nutrient can taut of beurin^; Bhoots at 3 intervals In
pappar o▼ . Pannijrur-1

Iraat Juljr September
senta 1 ? e Cn -a V P K Ca

2.739 0.137 2.327 0.075 0.776 2.695 0 .1 2 1 2.707 0.196 0.926
m

2 2.356 0 .1 2 6 2.720 0.075 0.724 2 .6 3 2 O .2 1 0 3.093 0.196 0.374
*5 2.635 0.125 2.HO 0.175 C.cj03 2.559 0.137 2.430 0.217 0.337
4 2.313 0 .10 0 2.C40 0.033 0.634 2.724 0.123 3.200 0.133 0.330w
*5 2.560 0.108 1.773 0.046 0.313 2.645 0.155 2.293 0.196 0.757
*6 2.732 0.105 2 .12 0 0.03d 0.639 2.d4o 0.132 2.036 0.192 0.342
h 2.639 0.160 2.336 0.103 0.729 2.654 0.15d 2.353 0.204 0.872

0.05*CD
0.C1*

NS fP S
0.3619
S

NS NS NS NS s
0.5273
S

NS NS

C O



Taule j. coi.tjLnuad

IJoVû LiOr
N P K Ca

T 1 2.371 0.104 2.013 0.233 0.924
T
~2 2.479 0.133 2.113 0.246 0.911

*5 2.239 0 .1 2 1 2.153 0.234 0.826

T4 2.319 0.134 2.333 0.242 0.889

T5 1.963 0 .13 0 2.426 0.208 0.839

T6 2.427 0.103 2.160 0.217 0.725

T7 2.422 0.141 2.260 0.217 0.797

0.05* EE NS NF NS NS



Taile J. eautinuad

Treataen te Uovsuiber
H P K Ca Mg

2.371 0.104 2.013 0.233 0.924

T2 2.479 0.133 2.113 0.246 0.911^^|

T3 2.239 0 .12 1 2.153 0.234 0.326

T4 2.319 0.134 2.333 0.242 0.389

T5 1.968 0.130 2.426 0.206 0.339

T6 2.427 0.103 2.160 0.217 0.725

T7 2.422 0.141 2.260 0.217 0.797

0.05* HE NS NS NS NS
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Paxmiyur

_ Weight of produce Oleoreein $Treataente
B NB B NB

T 1 100.905 103.292 12.290 12.737

T2 75.262 79.882 12.451 11.990

T? 167.023 169.690 12.660 12.010

*4 89.67o 66.970 12.323 13.380

4J.354 63-603 12.127 12.503

h 6 1 .4 1 0 o6.293 12.104 12.672

h
92.623 122.246 11.376 13.113

0

0.05
CD

0.0 1.;

C
54.323
B

NS NS MS

a , Bearing lateralB of 1980 
L“to N3 « Honbeering laternlo of 1960
Hr-H

3 i
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t a  0 Q B e

w b b Blight lnoreano . „ 0aB® 0f K toar9
November. In oa -aPte»°er followed by a daoreaae In

when, the,, Ua8 . "  *  * * *  -  « —
Sradual inoreaBe from July to November i..., 

aa barrleB mature. Th,.
ia Presented in F i g .  2. ca oontent 

ljr showed a positive significant correlation with yield 
whereat no correlations existed in H, P. K and Mg. m
September and November no correlations were obtained in oase 
of all tne five elements.

1 «7e Yield and quality

In terms of yield, the highest was recorded in case of 
from Doth bearing, ehootE (187.023 g) and nonbearing shoots 

(169.69 g), but the yield was otatistioally significant in 
coso of oearlng snoots only. Data are presented in Table 9.

Oleoresin content variod between 11,990 and 12.737 
per cent out toere was no statistical dilference in oleoresin 
content due to treatments (Fig.3).

2 . riffeot of time of pruning

2.1. Shoot growth
In th* ooservotionnl triol to fix up the optimum time 

of pruning, th. mnxinum meon extension growth was recorded In
f 15th pruning C5.60 «>. 1»U followed

case of v
\ The different time of pruning could noby Jun. <5.4* «>“ >• 11,9

bring ^  .lgnlflo"1* ~  ^
.hoot and ov.rag. of nod. CT.bl •



Ta ole 11 pruning

I La# of îean Lumber of
pruning extent of nodes

laterals per snoot
Average 
ldjû  La 

of node

Ipril 1 5th 6
U n) 1.19 3.1n

May 1st
tT2)
May 1 5ta
Ct3)

J une 1st
CV
0.05̂ t

5.4o

5.66

4.10

HL

1.24

1.28

1.15

NS

2.99

3.25

2.66

NS

Lumber of Number of Number of Length of
lutoruls opikee per aborted spike (on)
produced 12 Dnooto spikeB per

12 snootB

14.75 13.50 6.50 12.24

17.25 12.75 9.50 12.41

16.50 10.00 10.75 12.83

15.50 10.25 7.50 12.55

NS NS NS NS

( con id.)



Taele 1 1 . continued

TLae of
j f  .lTi i Tl£

Haaoer of 
berries 
per apLte

.  ©rcentals 
of undeve
loped 
berries

r.uauer of 
oerriea/
uj.i L lun0 Uu

April \5ui
CTn) 93.05 7.19 7 . 6 2

iaj 1 st
(Tj) 96.43 7.21 7.76

lay 15t&
t V 97.34 6.54 7.64

Jane 1e1 
(*4>

95.32 6.55 7.95

0.05^
CD

HZ US US

0.01*



L3eruniit' _,e
of uerrioe 
to epiicc

weight of 
1000 
berries
(«)

V o lime 
1000 
berries 
(co)

of Yield Oleo-
rsain

93.81 135.58 130.00 93.69 12.29

93.24 124.68 128.75 1 1 6 .5 8 12.33

93.19 127.58 135.00 89.45 11.65

94.07 129.40 125.00 86.05 12.86

VS C
1.6305
S

HE- HS HE



43

Production
* i#orB

Though the nunber of i t
to  *V  le t  (17  m i „ 18 proauo,d WMV'f.25) and Mav m c  r-t
cantltr rtn'* <16*5)1 it vao not signifi-

erent from the reet. ft, number of epilcee aleo 
-nowed no .ighiild^t dlffreno.. AprU 15tfc
followed by May 1Bt do 7C\•75) reoorded the highest number of
•plkeo. the nunber of aborted apUcee wee maximum in May

0.5) end wno not significantly difforent from the reet 
of the treatments.

The length of spiko was highest in .:lay 15th (12.83 cm). 
The highest nunber of berries was produced in May 15th prun
ing (97.34) followed by Jay 1st (96.43). Percentage of 
undeveloped berrieB was maximum in niay 1st pruning (7 .2 1) 
and tae variation wqb from 6.54 to 7.21. Ihe highect number 
of berriee per unit length ranged oetween 7.62 and 7.95 and 
wan highest in June 1st pruning. The percentage of berriee to 
splk. snowed a minor variation ranging between 93.19 and 
'M.07. Hone of the ohnraotere on lateral production, oplklng 
•nd -pi*, ohar.ot.re were .ignificant. The weight of thousand
o.rrion e n o w e d  significant dlffr.no.. April 15th pruning

, m i  5U) follow.d by Juno let pruning (129.4). wap th. o.et (134.5*Ji
. thoueand u.rriec wne not significant 

But the volume 01

(Table 11)•
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3# Yield and quality

The yield wae not eignificantly altered by different 
dates of pruning. Pruning on let of Hey followed by April 
1 3th produced highest yield npfl therefore around let of May 
will be the beat time for pruning of pepper# The oleoreain 
content remained unaffected by different dates of pruning.



cu65Lon
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DISCUBBIOH

growth, quantity and n  P °n1 it/ and quality 0f produoe ^  p#pp9r ^  ^
cussed oelow.

Extent of nutrient rent mm  ̂ ^

—  -a w u u  ox nutrient removal iB found to be signi
ficantly superior in severe pruning treatments as the weight 
of pruned material increased. This is natural because of 
high quantity of plant material removed in case of severe 
pruning. In oaee of pruning of hanging shoots, the dry 
weight of material removed was low and ae such the nutrient 
removal was also low.

Shoot growth

The mean shoot growth in case of pruning of hanging 
.hoots WOS more. But it was on par with fifty per cent pruning 
of the two year old laterals. There was no correlation between

. r i- / und OK removed and mean extension In growth, the amount of N, * 01111 H
r*rftlntion was recorded in case of P and Ca But positive correlation w

„r of laterals and extension growth in ease oont.nt. -(or. nunaer of in*
of pruning hanglntf «hootB lrl P08"11"1® ° B''0 °f P PP

u  fact that wh.n terminal .hoots ore
It lB n well ^  j.A.o.a. Blmllsrly it Is al.o know!,
pruned, more latera prunmg, th« more the numoer of
the t higher to* severity ^  ^  r#flPon for higher shoot
shoots produced. Thlfl
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The increased xovth * prunlll« of tw° eeaeon growth.

h ~ w  *“  •' " 11"  l w nprofuse vegetative growth.
Although thej*p

ho correlation between the extension
growth N, K and Jc rPnftWQrl ,by pruning, it may not be very
correct to conclude the above fact from thie limited study.
More detailed otudy ie required to work out the correlation
of tne nutrient removal with that of shoot growth and plant 
performance.

Generally two growth fluBhee were noticed} the major one 
being after the reoeipt of south west monsoon with its peak 
growth in June and July. The mean temperature, total rainfall 
and R.H, were 25.66°C, 116.6 mm and 90.04 per cent respectively 
while tne oorreoponding figures in July were 26.04°C, 512° mm 
and 35.07 per cent. The trend of coil moisture at each fort- 
might in June end Juiy 1b presented in Flg.1. optimum
t e m p e r a t u r e  and rein may oo reeponoible for higher growth.
Heme ..non (19.0) found only oingle flu^ in June-July.

, nevornl growth flushOB ore notioed
In perennial plants,

in f o l l o w e d  by a period of quisoenoe.
l m one extension r
1 ’ ._ olB0 found in pepper. The numb.r of
TUB earnsp h e n o m e n o n  dep(mding upon weather
flushes may rnry from
parameters
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^ ^ L l e n s a o f n o d e

P vious season bearing laterals oould not bring 
gnlfioant effect but In the nonbearing laterale, the 
pruning treatment (fifty per cent of two year old) 

produced significantly more number of nodes per shoot and 
th least wbb in cqbc of pruning hanging shoots. It was also 
noticed that moat of the laterals produoed were single noded 
in the latter case. The more number of nodes per Bhoot ie 
quite significant in case of pepper because the spikes are 
produced in each node. However, more detailed study for few 
years is required to confirm whether such pruning treatment 
will be oenefioial to produce more spikes and more yield.

There 1b no significant difference in the average length 
of nodee. This is beoauBQ of the fact that the plants aro 
oqing grown under identical conditions and are of the same

genetical stook.

Production of spikes
The total ehoote and percentage of ehoote were more in 

the ones of hanging ehoote pruning. Thie also reeulted in 
more spike development U  the popper uenre only in the current 
....on laterale. The pruning of terminal rhoot encourage.
development of lateral ehoote, hence higher production of

a, though there i- no reported work on thie a.peot
spike.. J large number of beering lateral*
in pepper, th. production of large
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after terainal
worker8 (Dae and m Ported in grapes by severalH B p  ®® louts igSB B H
•— » « a «  „ ,  ^  ;  ; “ ” ■ * -  H  ” "■
both Oh flowering and no n  ’ tr9n'1 "*" n°ti°9d

overing ehoote of previous Beaeon.
lumber and oharaoi..^ -f n|||||||||

Owlo« to the more number of laterale produced in oaee 
of hanging ehoot pruning, the spite production was also 
maximum. Joet severe pruning which vac although on par with 
i'J 111 0309 of Bn°ot production was inferior in case of apikee 
produc t.ion ns tne number of aborted spikes were more, though 
not significant. Higher eignificant number of bunches due to 
pruniJig was reported in grapes by Subbiah (1969), Raveendran 
(197C), flnujbal (1972), Chanana and Kumar (1974) and in Mango 
by ctao and Ehanmugavelu (1976) and in Guava by Bajpai et al. 
(1973). Tne reciBon for more number of aborted spikes in cobo

•1cLl\J\ ti hu,

of eevare pruning (ly) may be due to higher quality of nutrient 
removal oy way of pruning. Ihle indloalee that severe pruning,
unleea nupported by better nutrient supply, may not be useful

 nf view. However, for confirmationfrom tne produotion point ol view.
of such indication, mors detail studies of pruning in relation

t o  n u t r i e n t  uptake are required.
oivnifloant differenoe in the oplkea per 

There wae no aiS*
, ,n length of spike, number of berries per eplk. 

unit leng • . berri„, number of berri.e per
peroentog. of und.velo,.

Uliit
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length due to different
oonditione, each « * n *" Under normal nutritive

*10 a e jpSPodaSBI
when the extension of grovth " °“" 851118 *" PepPBr’ H8nC8>
tion of .ore BplkeB w , ‘ *°rS * * “ •■ of »r°a“ -

th 018 ’ sl®llerljr, the results indioate
th a t  the a cove characters are nothot very muoh Influenced by
pruning techniques. The development of berries often depend 
on tlnely pollination. laok of pollination alone will be 
recponaiole for the formation of undeveloped berries and it 
may not oe due to the direct or indirect effect of pruning.
In crops liite grapeB, the production of heavier bunch w b b 
poeeibie by adopting pruning ::ainly because of the restriction 
of trie grovth and due to diversion of such food materials for 
fruit oud differentiation and subsequent development of inflo- 
reBcence. Perhaps such situations ore not met with in pepper.

Berrv characters
There was no significant difference due to different

pruning treataente In percentage weight of berries to epiko,
r thousand berries. This result is contrary vei^jht arid volume of thoueana

* r>nnn« whore berry sizo is found to increase to find luge in grapes v/hor
/r. w inh 1Q69S Chaddha and Kumar, 970 f

-  *" 1977,
.970, » » “»  “  u  „
1 Q7fl) In graPefi thiB and Morris, 8 which are generally translo

be tter availability 0 i>opper oeing evergreen,
n n m d  to stem portion
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— ouoroge of taateriaie ar
twigs. Hence they win # affected in stems and
development due to ^  "ade *TOlla,,le for be« «aue to pruning.
Spike ahead

waB significant difference in number of Bpikee 
th in caee of experimental shoots and whole plants in 

case of bearing ehoote. More shed wae noticed in case of 
pruned hc-nging shoots but when the percentage is taken into 
account, there was no statistical difference in both the 
bearing and nonoearing shoots. There was no significant 
^ffference in percentage of set also. Naturally, the pruned 
hanging shoots had produced more laterals and more spikes 
which resulted in higher number of set and consequently the 
higher number of drop. Since there was no significant diffe
rence in percentage of set, it can be concluded that the prun
ing treatments had no effeot on either the percentnge of set

or percentage of drop.

Two main waveo of drop woo noticed during the years 
one oe tween 15th of Juno and 15th of July and another between

15th of Saptemu.r and 15th of November.

Tha eeoond wave wae found to be bigger than the flr.t
t. Purina the first peak of drop perhaps,in all the treatments.

.. ..V bs rssponalbl. for the drop while the
inok of polllnatlon may

V drop the moisture l.v. 1  In the .oil may be the
s e c o n d  p e a k  o  • a . n o n  ( 19B O ) a n d

limitation. Earll.r studie.
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u . „

H«ma Menon (19Q0) -v of drop in papper.
m wBEBe EAq d [hhy 4 BWjrP.

Oeetha (1 9 8 1) 0 j , B .  ehedding In Jun« whereas
^  P,Bk -»««■« in December.

Variation ln nutrient 0pntB^

ontent in July (2,739 per wbb found to

' 5" * “ U ' *■ “ » * • .  ■»«.. U  Hovcjcer. .
trend wbb also noticofl ir, „in case of P but in case of K, there
was slight Increase In September followed by a deoreae. In 
■loveaoer. In oaiae of Ca and Ug, the reverse trend woe noticed 
where uh~-e g gradual increase from July to November i.e., 
as oerrier matured. Ca content in July showed a positive 
fifcpaificunt correlation with yield whereas no correlations 
exiated in li, P, K and i«Ig. In September and November, no 
correlations waa obtained in oase of ell five elements.

The decrease in N and P in leaves from berry set to 
artorlty ie natural due to the more utilization of these 
nutrients sy the developing berries. A alight increase in K 
in September may be due to the setter absorption due to appli
cation of fertilizers in Ju*. Although this may be true with 
re,«rd to » end P the utilization may be perhaps quioher. Ca

„  ........ -  ...... •»“  “
to Novenib«r ne D0riA , , ,# perhapBf the gradual accumula
te and Ca during ^  ^  ^   ̂better absorbing area and
tion in the leave® *hf  ̂^  comparatively low
favourable conditio*1" i*1
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iaation by the growing berries. Hoverer, the studies 
iation in nutrient content is only very preliminary and 

no conclusive results can be drawn from this data alone.

Yield and quail

In terms of yield, the highest yield was recorded in 
case of from bearing and nonbearing but was significant
only in bearing BhootB. Oleoreein content varied between 
11.99 and 12.37 per cent but wae not statistically significant.

The highest yield in was due to the fact that the 
treatment produced more number of lateral shoots and spikes.
The study had indicated that the pruning of hanging shoots had 
effect on increasing the number of laterals. Similarly in the 
case of severe pruning (i.e., pruning 50$ of two year growth) 
had also encouraged higher production of new lateral shoots. 
This indicates the necessity of more detailed pruning studies 
and also tne physiological studies in rospeot of photo synthetic 
efficiency of leaves, the maximum age at whioh the photo syn
thetic efficiency is reduced, the optimum number of lesves 
re,|Uired for individual opllco set. and development and etomallo

index.
The pruning of growing l»*«r lB alB° lllcB̂  to

lateral shoots even In the lower aroo of the encourage more xa wwx
— oilv do not produoe laterals. By training standard whioh generally

in the initial stage, it will be 
vinss bv proper pruning in

n _9 mt.ral .hoots at a vary low height 
possible ^  enoourags 1
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which will iQaia + ,
harvesting. The ” ^  7leld “ a b»«er emoi.no, in 
. . Preeent study therefore indicates the possi-
biUt, of studies on the ahov, lines. | H |
Effect of tiqe of

"th© observational trial, maximum mean extension 
gro th was reoorded in oase of May 15th pruning and this was 
closely followed by June 1st. The number of laterals produced 
v/as also higheet in the pruning done in May although it was 
not statistically significant.

Although there was difference in length of Bpike, the 
nuaoer of berries, number of lateral production and yield due 
to different periods of pruning, no significant difference was 
noticed. However, pruning on 1st of May followed by April 
1 5th produced the highest yield although not significant 
statistically. During the year of study (1981) the spiking 
started by 10th June. In the control and in the pruning treat* 
,vents the spiking was at the some period.and 50* of flowering 
wan reoorded around June 25th. Therefore It can be aemimed 
that tne spiking le not Influenced by the time of pruning. 
Correct period of pruning oolnoiding with eplklng time may not

h, practicable In P.P»« -  tablt °f
in+.d to rainfall pattern of a particular year.

HAFP rfl





54

SULOAHY
*

Pepper He search Scheme at " “ « l B4 out at the
Yellanikkara frvr « *° Co^ e6« of Horticulture,

Period of fourteen mnn+h 
1930 with a view to «, a °“ D90#mb9r
retain a large volume toe"  *" *** neoeB8lV to

of unproduotive lateral ehoote or the
laterala can be pruned to certain extent to enoourage nor. 
lateral growth and thereby inorea.e the quality and quantity 
of produce without detrinental effect to the plant.

—c..£31_d oil tae Qoove study the following inferences were
drawn.

1. The quantity of pruned materials and nutrient removal 
vae eigniflcnnt and more in treatments with higher intensity 
of pruning.

2. At the start of growth, there was no significant 
differences in growth but from tenth July oni/ards the pruning 
of hanging ehoote recorded the highest extension growth. The
spread of plant, was nlao affected by pruning. Hanging ehoot

. . tha beBt spread In November. There existed removal recorded the ben* bv*
nntween treatmente in respect of number of no difference between u
. ,1 average length of node. There were two

nodes per shoo . ^  0otob.r.Hov.mber. The first May
growth flushes ^  ^  „ t.nd.d upto tw.ntyflfth
flueh Started by ten ^  ^  „ laUv,ljr small in
Auguet. The Ootober-I
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quantity. liowerer < +• lb VQq po»
overlapped. ®n that euoh fluehee were often

3e ihere was
8i«aifioant differ.* 

of shoots in 1901 # p 8 ^  Production

The number of n o n b e a r i ^  #! Eh° ° t8 ran‘"’d tiXBU
« ■  eisnificant diff.renoe ^  “ * * «
J in_. . in the production of hearing shoot a
in 1961 by different onmi*- ♦. * ̂toeatmentB in which alao pruning
of hanging shootB vae the bent 4“• ihe maximum number of spikeB
was produced in this cbpp ** ,1 is caae and it was significant in reepect
of bearing ahoote of 19ao. Ho eignifleant difference wae
noted in the production of spikes per unit length.

4. Tnere was no significant increase in the number of 
spikeB, number of berries per spike, percentage of undeveloped 
ocrrles, numoer of oerriee per unit length, percentage weight 
of oerriea to spike, weight and volume of thousand Derries due

to pruning.
5 . In tne ease of epllco sheading T, (Hanging shoot 

pruning) wae highest and was on par with T, In searing laterals
0, 1930 out in non searing laterals sf 1960 it was net slgnlfl-

r Of splice eet wae olao high la T, and wae oont. The number of splic
. - Ho significant difference wae noted

elgnlfloantlf superio .

in the total fr°" Wh0l° Plnnt8'

TW° 0,8 gnd "e°°nd
between fi^teen ’ fifteenth of November, the

♦ of September
between fiffc®®n
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quantity. However, it was seen that suoh flushes were often
overlapped.

3. There was significant difference in the production 
of ehoote in 1961. Pruning of hanging ehoote ranked first.
The number of nonbearing ehoote vae not significant. There 
wae significant difference in the production of bearing Bhoots 
in 19^1 by different pruning treatments in which also pruning 
of hanging shootB was the beBt. The maximum number of spikes 
was produced in thiB case end it wae significant in respect
of bearing shoots of 1960. No significant difference wae 
noted in the production of spikes per unit length.

4. There wae no significant increase in the number of 
spikes, number of berries per spike, percentage of undeveloped 
berries, number of oerrios per unit length, percentage weight 
of oerries to Bpjjce, weight and volume of thousand oerries due 
bo pruning.

5. In tno case of opiko shedding (Hanging shoot 
pruning) was il^hent and wao on par with in Dearlng It, ter a I p  

of 1960 out In nonoearlng laterals of 1960 it was not signifi
cant. The number of spike sot was also high in and was 
elgnifioantiy superior. No signifloant differenoe wns noted
in the total shedding from whole plants.

Two main wavea of drop wae noticed during the jeari one 
between fifteenth June and fifteenth July and the eeoond 
between fifteenth of September and fifteenth of November, the



It drop may oe duo to lack of pollination while in the 
second peak eoil moisture vae the limitation.

®igniTicant difference was noted in respect of 
I, P # Ca and Mg in July and September. K waa significantly
different in July and September with Tn and T. showing theZ 4
nighe3 o values. In November there wae no statistical diffe
rence. The li and P content was found to decrease from July 
as berries mature in November whereas in K content there was
a slight increase in September followed by a decrease in 
November.

7. Higher yield was noted in oaBe of but was signi
ficant only in case of bearing shoots of 1930. Oleoresin con
tent was unaffected.

3. In the oDservational trial to fix the optimum date 
of pruning, May 1 5 th pruning was better in mean length of 
laterals tnough it was not significant. Neither the nodes per 
shoot nor tne overage length of node was affeoted by different 
dates of pruning. The numoer of laterals was highest in May 
1st and May 15th pruning, tne number of spikes was highest in 
April 15th pruning followed by Ini but in both the above onees, 
the results were not significant. Tho length of spikes, number 
of aborted spikes, peroentage of undeveloped berries, number of 
berries per unit length, peroentage of berries to spike and 
volume of thousand berries were not affeoted by different dates 
of pruning.
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Tield vas not aim**-*8ignlfi0antljr altered by different 
of pruning. 4aj ipt nw ,

Pruning followed by April 15th ga-
yielda, Oleoreain content fliB nt al80 remained unaffected.





HiTFEElEHCES

leX^fd^ I fi?* “OJS* ^  Maggo, D.H. (1971). Growth responses 
w ? ' 1grange seedlings to shoot and root pruning.
 ---—  —  Sotanjr, 25C139), 109-115, Hort. abgtr. £2: 2241

Alkhanov, Yu.G. ( 1977)# Differential pruning in Tea. 
Zepbdelie, 2 : 55-56. Hort. abstr., fit 1 2 0 1 5.

Shukla, H.S. and Chaturvedi, A.M. (1973).
?p T?. pruning on growth, yield and quality of guava 
^^eigiu|^^u^va) var. Allahabad Safeda. Progrv. Hort.

Ba^ehip^T.C. and Kanvar, J.S. (1970). Training and pruning 
of Grape vines - Principles and Practices of Pruning.
Punjab Hort. J ., Vol. 10: 72-76.

Bala^riEhnan, R. and Rao, V.N.M. (1964). Effect of severity
01 pruning on the growth, flowering, yield and quality of 
berries in grapes. Madras Agrjc. J., £1(2): 77.

•Balasubraoaniam, V.U., Lifert, J., Dofasli, L. (1978).
Nutrient reserves in grape vine canes as influenced uy 
cropping levels. Vi binf 17(1): 23-29. Hort. Abstr.

10417. ---  -----

Balasuorananlua, V.u. and Kandu^a (1977). Effect of varying
oane lengths on the fruiting potential of Gulaoi vines.
Indian J. of ilort., 225-228.

Balasubramaniam, V.R. and Konduja, L.xi. (1977)• affect of
varying oane length ori taie fruiting potential of Thompson 
seedless vines. Indian J. of Hort., 2^(2): 113-116.

Bhujbal, fl.G. (137?). hffect of levels of pruning on bud 
sprouting, yield and quality of Thompson seedless 
(VItic vlnlforn. L.). Indian J. Hort.. gS|(3&4)i 298-301.

Bava, N. (1971). Studies on effeot of punching of shoots in 
grapes VjtlB vinlfera vnr. Anab-e-eahi. M.So.(Ag) j,.
Hort. Thesis submitted to University of Madras.

*Baeu, S. and Dutta, A.C, (1973). Kiokero Vp No Kiokerr.
Twq and a b\jd, g0(1)i 39. Hort. abstr.. jj: 9 1 1 9 .



ii
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a p p e h d h  t
Weather and eon *

1 aoisture data from April 1981 to Jaunary 1982

Month iJean
teap.°c Total

rainfall
(ma)

Relative 
humidity 

___(%)
Time Soil moisture 56

0-12.5om 12.5-25 cm

1?61
April 30.74 16.10 64.38 9/5 2.002 2.004
Ma7 29.88 225.80 75.84 10/6 11.209 11.946
June 25.66 1160.60 90.04

25/6 15.351 16.105

July 26.04
 ̂v • vT 10/7 13.705 15.268

512.90 65.07 25/7 11.113 13.465
August 25.52 407.90 87.53 10/8 12.539 12.599
September 26.15 523.00 85.36

25/8 12.535 16.273
10/9 14.965 15.505October 26.83 156.40 79.24 25/9 14.567 16.371

loyea oer 26.70 60.20 72.10 10/10 12.361 12.976
December 26.88 60.51 25/10 12.623 13.604

10/11 6.857 10.041
1982 25/11 6.511 9.748
J enuary 26.77 - 58.80 10/12 5.259 6.563

25/12 3.033 4.781



APPENDIX II
Analysis of T&rlanoe for extent of removal of pruned material and nutrients from pepper

-<i6an squares
df Quantity of pruning 

Green weight Hry weight Nutrient content in leaves
L T L T N P £ Ca Mg

Treatment 5 31429.9** 7599.36** 3H9.62** 746.709** 0.7966 0.0018 0.3556* 0.0024 0.0340
Error 25 4493.447 399.35 583.223 34.317 0.3811 0.0013 0.0972 0.0019 0.0254

df
ulean squares

Nutrient content in twigs Total nutrient removal
N P K Ca Mg N P K Ca Mg

treatment 5 0.26*3 0.0074* 0.0767 0.0009 0.1112** 1.5328**0.0150 2.038 0.0447 0.4403**
Error 25 0.2326 C.0020 0.0457 0.0024 0.01486 0.3076 0.0037 0.4787 0.0210 0.08342

* Significant at 55& level
** Significant at 1% level



APPENDIX III
Analysis of variance table for mesa exteusion of growth

Mean squares
df 10/5 25/5 10/6 25/6 10/7 25/7 10/8

B NB B NB B NB B NB B IB B IB X D

Treatment 6 41789.39 0.0633 0.5269 0.5197 0.7143 1.2364 2.5990 5.2448 5.1961* 9.83114 10.7287* 14.5319 11.5806* 16.179'

Interaction 30 41853.23 0.0580 0.4334 0.2946 0.5360 0.5352 2.0059 2.2195 2.3324 2.588 3.4397 3.623 3.64H 3.5028

Sampling
error 42 1757486.10 0.0497 0.466 0.3461 0.3350 0.9293 1.3264 3.060 1.6035 3.630 2.6226 5.2095 2.6623 5.3156

10/10

Baublingarror

* Significant at laval 
** Significant at 1 % level



APPENDIX -IV
Analysis of variance for spread of vines

df After^r pruning

E.W. N.S.

Mean squareb
Mean difference 
in reduction 
after pruning

In Novem- Mean di- ber(cm) fference ---- in Nove-
E w N.S. mber be

fore 
pruning

605.16 609 q 57 61.0066 400.072 491.205 74.422 bu>... — 957
Error 30 96.84 69.100 84.787 117.229 150.99 110»__

APPENDIX - V
Analysis of variance for length of node and numoer 
of nodee per shoot

uieon squareb

df Number of nodes per eboot Average length of node

B NB B NB

Treataent 6 0.2365 0.5557* 0.3302 125.426

Error 30 0.1996 0.2940 0.7018 49.017

* Bignifioant at 5* level B - Bearing laxerme oi .you
** Bignifioant at 1* level 1ID = Honbanring lateral* of 1980



AJPKMPIX -VII
Analysis of variance for epiko Lind berry characters of Bp ike

Mean squares

df Length of Bpike Number of berries/ Percentage of 
spike undeveloped

berrieD
Number of berries/ 

unit length

B NB B NB B NB B NB

Treatment 6 4.458 4.1104 295.076 788.757 15.979 7.027 1.025 1.592
Error 30 6.188 7.625 485.746 377.33 18.692 8.678 1.183 2.914

Mean squareb

Treatment
-Irror

df

30

Percentage of berries 
to spike

HB

6.737
5.024

120.609
96.713

Weight of 1000 berries Volume of 1000bberriea

B NB B NB

65.183
50.397

49.575
42.284

51.880 
60.593

84.55
44.394

B = Bearing laterals of 1980 
IIB = Nonbearing latarala of 19o0
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Analysis of variance for apike abed, net and percentage of eet
and drop

APPENDIX -VIII

df
Llean equaroo

Number of epilcee 
dropped

Number of eet Percentage of 
eet

Percentage of 
drop

B NB B NB B NB B NB

Treatment 6 4.777 * 3.802* 178.194 189.623 38.355 8650.26 34.69 63.31
Error 30 1.449 2.163 35.737 76.28 45.002 8134.47 49.005 75.482

B = 3earing laterals of 1980 
N3 = Nonbearing laterals of 1980



APPKNDIX -IX
Analysis of variance for percentage of nutrient content of
bearing ehoota at 3  intorvnla

Jean squares
df July September

fcC Ca Mg N Ca Mg

Treat
ment

6 0.2018 0.0011 0.5373* 0.0074 0.0255 0.0488 0.0057 1.0475* 0.0007 0.0162

Error 30 0.1135 0.0003 0.0942 0.0064 0.0418 0.1583 0.0050 0.2004 0.0003 0.0346

Jean squares
df November

H P K Ca Mg

Treatment 6 0.1802 0.0014 0.1187 0.0012 0.0296
Error 30 0.1732 0.001 0.2157 0.0006 0.0554

** Significant at 1$ level



APPENDIX -X 
Analysis 01 variance for yield and quality

Jean squares

df Yield Oleoreein
B NB B NB

Treatment
Error

6
30

22544.32* * 
3885.09

14858.196
8910.27

1.6183 1.0095 
1.6488 0.8183

APPENDIX -XI
Analysis of variance for spike shedding in different months

•Jeon squares
df ---------------------------------------

llay June July August September October November Decem- January Total
ber

Treatment 6 0.0029 0.0892* 0.0541 0.2756 0.3485 0.1405 0.2995 0.0662 0.0018 1.2012
Error 30 0.0042 0.0241 0.0527 0.1396 0.0444 0.1545 0.3237 0.0593 0.1157 0.7342

** Significant at 1$ level B = Bearing laterals of 1980 
NB = Nonbearlng laterals of 1980



AP.hNDIX -III
An-lyeie oi variance for effect of time of pruning

Jeon squaree
df Jean ex

tant of 
la teralp

Humber of
nodes/
ahoot

Average 
length 
of node

Humber of 
latorulB 
produced

Number of 
cpliceB

Number of 
uborted 

S p ik G fc )

Length 
of op ike

Number of 
berries 
per spike

Tiae 3 2.116 0.013 0.277 4.833 12.417 14.729 0.251 13.693
Error 8 4.3612 0.015 0.536 18.125 35.375 7.313 0.776 64.306

tie on squares
df Percents go 

of undeve
loped berries

NumDer of Percentage 
berries/ of weight 
unit length of berries

to edike

Weight of 
1000 
berries

Volume of 
1000 
berries

Yield Oleoresin

Time 3 0.579 0.097 0.752 69.29** 68.229 759.72 0.989
Error a 0.391 0.189 0.693 1.00 32.813 2565.57 0.431

** Significant at 1# level
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The present investigations were carried out at the 
Pepper Research Scheme, Vellajuikkara during the period 
December 1930 to February 1932. The objectives were to 
find out

1. Wnether pruning encourages more lateral growth and 
thereby an increase in yield.

2. Wnether it is necessary to retain large volume of 
unproductive faoote.

> tudies were conducted on six year old bearing vines 
and the following inferences were drawn.

Tae nutrient removal was significantly superior in 
higher intensity pruning. Pruning of hanging snoots recorded 
significant difference in moan extension of growth and spread 
of plaits after full growth, ihere were two growth flushes 
in Any and October-Iiovemuer. The i<tter was relatively smaller.

Significant difforex̂ ce was noted In tne production of 
ehootn, numuor of bearin' ohoote, and number of spikor. In nil 
tne above taroe chnrnctors, Hanging shoot removal was best.
Spike and Derry character* woro unaffocted by pruning.

The number of spike not and number of spike drop was 
higher and eignifioontly euperior in hanging shoot removal 
but no difference was noted in peroentage of net, percentage



of drop and total shedding from whole plant.j Two main waves 
of drop wae noted} one from middle of June to middle of July 
and next second peak between middle of September to middle 
of November wnich was superior. Tne first drop ie attributed 
to laok of pollination and in the second peak, moisture limi
tation was observed.

N and P content wae found to decrease os berries mature 
in Hoveauer whereas in K. content viere was a slight increase 
in Ceptemoer followed oy a decrease in November.

limner yield vno noted in case of pruning nanging snoots 
but was significant only in oase of Dearin̂  shoots of 1980. 
Oleoreein content was unaffeoLod.

Hay 15tn pruning gave uetter mean content of laterals 
and 4ay 1st in nu_iuer of laterals, cut in Doth tne oases it 
wob not. significant. Among the cnaracters of spiice and 
carries, only tne weight of thousand berries was signific: ntly 
nf footed. Yield wno not oignifioonLly alterod uy duteB of 
pruning. May 1st followed by April 15th gave higher yields. 
Oleoreein content was unaffected by dilforent dates of pruning.


