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Nitrogen is  corcicnly the moat imports et fe r t i l is e r  

element applied to  soil# its  e ffects  being manifested 

quickly on plant growth end ultimately on crop yield**

I t  is  on® of th® costliest inpute in  agricultural production 

and its  e ff ic ien t use ha® been the subject o f study e l nee 

the very dawn o f s c ien tific  agriculture* I t  is  now well 

recognised that in  the tropics only 25 to  40 per cent o f 

nitrogen applied in  tha form of fe r t i l is e r *  is  u tilised  by 

plants* Amide and emaoniacal fe r t i l is e r *  that are ccmmonly 

used as sources of fe r t i l is e r  nitrogen are converted to  

n itrate form in the s o il by the action o f n itr ify in g  

organisms* compared to  ammoniac®! form* nitrates are leas 

sorbed on clay surfaces and hence i t  is  eas ily  leached 

down in rain or irriga tion  water and thus lost from the 

rootzone, besides* n itrate* under anaerobic or waterlogged 

conditions ere subject to  b io log ica l reduction to  gaseous 

form which escape* into the atmosphere* Thus crops malt* 

in e ffic ien t use o f the fe r t i l is e r .  I t  i »  therefore quite 

essential that attempts be made to  check tha so losses by 

adopting proper s o il end fe r t i l is e r  management practices. 

Application o f certain chemicals called n itr ifica tion  

inhibitor* seems to  be the easiest short term approach 

towards th is problem (Soring* 1962)*
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V itr ifica tion  Inhibitor# sp ec ifica lly  retard th# 

a c t iv ity  o f n itr ify in g  bacteria and as »  resu lt, nitrogen 

taineral i  sation stop# with th# formation o f ammoniac*1 

nitrogen which gate adsorbed on clay la ttic#  without b«lng 

easily  lost* Sine# tha aastoniaeal form o f nitrogen thus 

retained becomes available to  the crop fo r  a longer period
s

o f time* number o f sp lit application# can also be reduced. 

V itr ifica t io n  inhibitor# also minimis:# n itrate pollution 

o f ground and surface waters; also fceep n itrate contents in 

vegetables and forage crops at low leve ls•

Several synthetic chemicals with commercial names 

o f N-Serve, m  etc* are established as potential n i t r i f i ­

cation inhibitors, but the ir use is  restricted because o f 

the high coat* Vegetable tannine and waste tea are also 

o f uae, but only in the areae of origin  as the amount# to  

be used are appreciable and the products era not easy to  

handle and transport* Several plant products ouch ae 

non-edible oilseed cahes and their isolates have been 

Iden tified  to  have n itr ifica tion  inhibition properties. 

There is  an obvious need to  exp lo it the uae o f cheap and 

indigenous materials specific to  local conditions fo r  

retarding n itr ifica tion  o f ammonium and ameonlum forming 

fe r t il is e rs *  Hence the present etudy was envisaged to
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screen a few plant materials and products which are 

reported to  have a llolopsth ic and bactericidal proper­

t ie s  fo r  the probable n itr ifica tion  Inhibition in  s o il.

The objectives o f research aret-

2« Screening of sat©rials fo r n itr ifica tion  inhibition 

properties (based on ammonlacal nitrogen content)•

2. 'Working out: ration fo r  e ffec tive  n itr ifica tion  inhi­

b ition  of promising materials.

3. Studying the mineralisation pattern o f premising 

materials et the appropriate ratios,

4. Testing tha fie ld  response to  application o f potential 

n itr if ic a t io n  inhibitors (fodder raize to  be the test 

crop).
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REVIEW Of LJ’fER&n&X

Recovery o f fe r t i l is e r  nitrogen by growing crops 

■•Idcai exceeds 50 per cent. Proper placement# timely 

application# fo lia r  spray# us® o f clow release fe r t ilis e rs  

and n itr ifica tion  inhibitors ere the suggested means to  

decrease nitrogen I obbss-

Us e .of _ n it r if le a  t le a . inhibit ora.

fthea aside end aaooniecal fe r t i l is e r *  ere applied
-1

to  the soil# they ere converted to  n itrate form under 

favourable conditions which is  subject to  leeching end 

den itrifica tion  losses* N itr ifica tion  inhibitors arrest 

the n itr ifica tion  process end the esfsonleesl form o f nitrogen 

is  retained in the s o il with leas o f lose. The discovery 

end use o f n it ra pyrin (ft-Serve) es an e ffe c t iv e  inhibitor 

o f n itr ifica tion  in  s o il*  by Goring (1962) has greatly 

stimulated the interest in  n itr ifica tion  inhibitors.

Numerous compounds have since then been proposed for
i

regulating n itr ifica tion  in  soils# including organic end 

inorganic compounds# pesticides# chelating agents and 

plant products.

Nltra w r  ln o r H - a e r m l 2-ch Voro-S-(t g i cEy^a^tfegll.- gyrMiBe) 

Turner £& fcl- (1962) found that H-Scrve gave 

partia l control o f n itr ifica tion  o f a l l  the fe r t il is e rs  e t



rate* varying from 0*5 to  2 per cent o f the emonical 

nitrogen in the fe r t i l is e r .  A higher leve l o f recovery 

was got with enhanced rates o f the chendcal. Smirnov j&  ft I .  

(1931) a lso got sim ilar results end they observed that 

the inhibitory e ffe c t lacted fo r  42 to  56 days* Inhibition 

o f n itr ifica tion  of f a l l  applied ammonium sulphate with 

H-3erva prevented movement o f applied nitrogen below 

30*5 cm depth (fiubor jfct «1 . , 1969).

Several workers have reported the effectiveness 

o f H-Serve in  retarding n itr ifica tion  of urea and ammoniac* 1 

fe r t i l is e r s  and it s  ro le  in  improving crop yields (Hughes 

and Welch* 1970b? Reddy and Prasad* 1975# Helson a t  e l . . 

1977? Wells# 1977? Smirnov at ftl * .  1979? Hera ft . a l . ,  1982? 

Mo Cormick* 1982; Mochkeva, 1983? Sesenishen# 1933? Sahota 

end Singh# 1934? Sublena# 1934).

Oostkcwska (1980) found that among the d ifferen t 

n itr ific a t io n  Inhibitors used# N-Serve showed the greatest 

effectiveness* Eascpei (1972) found that the Inhibitory 

a c t iv ity  o f H-3orve woe greater at 19°C than at 29°C*

M-Serve increased tuber yields of potato by 

42*4 per cent* S-Servc increased fixa tion  o f nitrogen In 

organic fora  by 10 per cent and produced a two fo ld  decrease 

in  loss o f f e r t i l is e r  nitrogen (Torin* a t & !.. 1977).



Gooses and £>oynach*n (1964) showed that the inhibitor 

allowed the application o f amisonis fa r ea rlie r  in th*

Call without lose* Rodgers end Ashworth <1982) reported 

that nitrapyrin could inhibit n itr ifica tion  by epproxi- 

reatcly 40 per cent compared with untreated c o il.

Balzbigltov $ t &1. (1980) reported that application 

o f nitrogen with N-Serv« at mowing of rice or in  three 

s p lit  dressing* without N-Serv# Increased the contents oC
rl

S end P in plants. Thcwae (1931) also observed that 

K-Serve treated urea gave higher 19 uptake end recovery o f 

applied nitrogen. &mcng the various slow release nitrogen
i

fe r t i l is e r s  end n itr ifica tion  inhibitors tried# N-Serve 

treated urea was found to be the best.

U’hlto fit. e l .  (1973) observed thst ultra pyrin
i

decreased stalk rot In fection o f resize. This was due tou
the continuous supply o f nitrogen throughout the growing 

season. The aspect of conserving energy with n itr ifica tion
out

inhibitors was very w ell brought* by Nelson ft, *1. (1977) • 

They reported that In oaize# 30 per cent more 00^ Par unit 

eras o f lea f vaa assimilated when treated with N-Serve# 

and lysine and tryptophan contents o f maize grain and 

ear lea f tissua were higher in plants receiving ammonia.

Ski be and Ksinwright (1934) noticed that nitrate nitrogen 

appeared four weeks a fter addition o f thla chemical which
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suggests that fay this time degradation o£ the inhibitor 

occurred■ They also found that addition o f R-Serve 

prevented the accumulation o f n itr ite  nitrogen in  sands 

which was a noticeable feature when urea alone was added.

8-Serve did not have any inhibit cry e ffe c t  on 

heterotrophic n itr ify in g  /lepergilli or on non-nitrifying 

heterofropbic bacteria. I t  had no deleterious e ffects  on 

any chamoautctrophs tested apart from tha n ltr if ie rs  or 

on phctoautotrophic algae (Shattuck end Alexander, 1963).

Choden and Kucharaki (1979) have pointed out a 

decrease in tha plant n itrate nitrogen concentration when 

8-Serve treated awmoniuin, sulphate wee applied to  cocksfoot 

crop. Kitrapyrin v » «  reported to  have decreased the uptake 

o f n itrate nitrogen, K and Ca by 24, 17 end 25 per cent 

respectively, whereas i t  doubled the uptake o f chlorine 

by cucumber seedling.

Osiname fil*  (1992) reported that nitre pyrin 

maintained 80 and 70 per cent o f the applied emeaoniacal 

nitrogen a fte r  s ix  weeks o f incubation at 20°C and 30°C 

respectively, but n itr ifica tion  was rapid at 40°C.

Hit ra pyrin increased the amount o f nitrogen iraraobiliaed 

in the s o il .  Me Clung £& e l . (1S83) found that at least 

83 per cent inhibition o f n itr ifica tion  occurred due to  

n itre pyrin.
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Sishihara <1962) report*<5 that den itrifica tion  

off added H was greatly suppressed fey e d it io n  of 

nitrepyrin* Brewnsr fti* (1981) found that Ĥ O eaission# 

fey fe r t il is a t io n  o f s o il  with anhydrous w re  decreased 

fey 63 par cent by addition off nitra pyrin. Reap# i i »

(1982) sad hiu f l  &1* (1984) also reported eiMllar e ffects 

off M-Serve-

Hendrickson fit  fii* (1978) reported that potato 

plants in  nitra pyrin treatment had stunted# bushy, dark 

green top*, high so il HttJ leve ls  Induced by nitrapyrin 

interfferred with plant ■etabollsa so as to  decrease yield  

at£ quality* tnstsann (1984) found that enhanced HaJ 

nutrition induced fey the inhibitor decreased uptake off 

other cations* Prasad fifc fil* (1903) has suggested tha 

p oss ib ility  off using antaoniphllic plants such as rioe , in 

conjunction with attmoniua based fe r t il is e rs  and n itr lff i-  

cation inhibitors to  prevent n itrate pollution off ground 

waters*

P i l l  (1931) noticed that nitsrapyrin incorporation 

into a peat vera icu lito  medium decreasad shoot growth off 

tomato. Maddux (1985) and Snlttle (1965) reported

lech off y ie ld  response to nitrapyrin treatment in  the 

absence off conditions conducive fo r  losses off *0^



Guthrie and Ecorice (1980) found that vo la tilisa tIon  

o f Sf-Serve eeverely limited ite  effectiveness in loawy

Dana and i t *  application with aolld fe r t i l is e r * .

In combination with anaonlacal nitrogen, dlcyandiemid# 

heo been reported to  be as useful as H-Seeve In delaying 

n itr ific a t ion  (Radiy, 1962/ Boraser and Rceeig, 1978i 

Randall and Kalrer, 1981; Zheng, 1931; forstor §& e l . .

1984). Q r » it »  at ml. (1931) pointed cut that the e ffe c t of 

dlcyandiemide was evident upto 10 veek* a fte r  application. 

Amberger (1982) noticed that dicyandlamlde inhibited the 

n itr ifica t ion  o f ca ttle  * lurry fo r  2 to  4 month®. Rodger*

(1983) found that inhibition o f n itr ifica tion  by dicyandiaalde 

increased the amount o f ammonia lost by vo la tilisa tion  

by 20 to  63 per cent compered to  so il treated with urea only.

ZfiiSBClS,

thiourea functioned aa n itr ifica tion  inhibitor 

by lengthening the lag period prior to  the exponential 

growth o f Kit ro» aw ores* (He Be&th, 1962) • Khandelval (1977) 

reported that thiourea delayed n itrate formation by 

30 days, Melhi aL &.I.. (1979) claimed that the addition 

o f Cu enhanced the Inhibitory e ffec t o f thiourea.
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Malhi and Hyborg (1930 observed a decrease o f n i t r i f i ­

cation by on* half whan urea mi scad with thlouraa 

applied in  bands.

getiiislTO a ii^ t

The usage of potassium aside (f®^) an a n i t r i f i ­

cation inhib itor was established by Hughe* and welch (1970a). 

^apeodiek a t  a&. (1971) reported that both' leve ls (2 end 

6 par cent) ware e ffe c t iv e  in decreasing n itrification# 

the higher leve l being more e ffec tive  later* Cochran &!,. 

(1973) reported i t  to  be in effec tive  in non-irrigatad 

so ils* Bremner;. and Bundy (1976) showed that the effectiveness 

o f potassium aside depends on the s o il and the form of 

n itr if ia b le  nitrogen applied. A cid ity  promotes hydrolysis 

o f potassium aside in  aqueous solution and hence i t  is  

in e ffec tive  b e l« «  pa 6*0.

CUBttpgnsnMin*
>I .

n

cyenoguanldlne when applied at 9*5 to  24 per cent 

o f N was found to  be e ffe c t iv e  in inhibiting n itr ifica tion  

process. E fficiency of 0 fe r t i l is e r  applied to  wheat was
i

Increased by SO per cent (SoUfeiee at a l « » 1962). Takhina 

and Basilevich (1933) Observed that eyanegusnidlne 

increased yialds only o f the irrigated crop o f wheat.
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2 amlno_4 chloro 6. .^ M ^ a g t iP i<81na-.fr»)

Hishihare (1962) rep o rts  that AH possess 

n itr ific a t io n  inhibition property* Jalswal $ t  

(1972) observed that {t illab le  cane yield# dry matter • 

synthesis end H upta'Ho were s ign ifican tly  increased by 

the use o f th is chemical*

Terrasole

The evaluation of terracole es e n itr if ic id e  

wes carried out by Turner and H^o Gregor (1978) * who 

concluded that under f ie ld  condition* the control of 

n itr if ic a t io n  by terra cole application was o f limited
i

duration* But i t  decreased n itrate content o f both 

pasture and drainage water*

In addition to  the above* a number o f other 

compounds lifce sulphadrugs* carhcndisulflde* methyl 

meroaptae* coaltar* potassium tthyl x®ntbate, etrid iasole* 

potassium chloride etc* have been reported to possess 

n itr ific a t io n  inhibition property. In  USA, the only 

proven compounds currently approved fo r  use ere 

H~3erva and Terraaole. In India, the use o f these 

chemicals is  limited due to  their high cost.
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Infl icenoua. J»i_t aria  lfLJ» nit rlCi.c* t  ion. ip M M t o n

Zn India, non edible o i l  cakes lik e  naaa and 

keranja have bean used ainc© tine immemorial In admixture* 

w ith manures with advantages. One o£ the beneficial 

e ffec ts  o f these cqkee can be attributed to  th e ir 

n itr ific a t ion  inhibition property.

Abraham f t  a.i. (1975) found that the application 

o f 40 kg H ha” * as neem coated uraa was equivalent to  

00 kg 9 ha aa urea* tfrea traated with naca cake 

20 per cant by weight increased grain y ie ld  o f paddy 

(Kulkarni , 1975; Shankar e l . ,  1976; Oonraan a l . ,

1977a; Reddy and Shinde* 1931; Singh et a l , .  1902;

Jadhav *£, a l . , 1983).

Manickaa $t a l . (1976) tested tha a fficacy of 

If-Serve, crushed seen seed, necsn cake extract and mahu* 

cake extract. Heem aecd treated urea was superior to  

nahua cake extract treated uraa but vaa on par v ith  

H-Serve treated urea and neem cake extract treated urea.

Shandelwal et * 1. (1977) recorded incraaaad wheat 

yield  with urea coated with seem extract. sinha fit e l . 

(1979) reported that grain and straw yields o f wheat 

ware higher when urea was blended with neem cake than
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with 5 per cant petroleum ether or alcohol extr&cts o f 

neera cake. Vyae gt, a l . (1990) observed that y ie ld  of 

wheat wee aero with sawduet + ure* then nee* cake coated 

u rea *

Siv^raJ (1978)# Xruthayaraj (1981) and Ohio j& a i.  

(1982) recorded increase■<; in seed cotton yie ld  of cotton 

with neem ceke blended urea.

Sathian*th»n (1932) reported that nttai mahua, 

narotti, rubber end kar^nja cakes wara e ffac tive  aa 

n itr ifica tion  inhibitors, naem cake being tha most a ffec tive .

Bulagur and Shinde (1932) etudiad tha e ffe c t o f 

naem, nahua, kardnje» hokum and ratenjyoti caka and nee* 

extract on r ic e . Beam extract gave highest y ie ld , 

ainha *£. &ij. (1982) observed that mustard and pongamla 

caka ware superior to  neem cake and S-Serve.

P a til (1972) reported that naem o i l  was e ffec tiva  

in decreasing n itr ifica t ion  rate with increase in its  

leve l from 1.5 to  12 per cant. The to ta l b itte r  fractions 

from 12 par cant naem o i l  was most responsible for 

inhibition followed by sulphur containing odourescent 

compounds, while pre-refined o i l  fraction did not shw 

any a ffe c t .
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Sahrawat fife. SUL* (1974) conduct ad data Had study 

to  find the e fficacy  o f extract a o f seed* bark end leaves 

o£ ksranja tree end observed that the components o f the 

alcohol extracts o f seeds w«fe e ffec tive  upto 60 days.

Sahravat end Kukherjee (1977) established that 

fcaranjin le  the aajor crystalline princip le of karanja. 

i t  compared w e ll with a-Serve. Studies showed that its  

furan ring is  essential fo r  shoving ths inhibitory e ffec t*

Sahrawat (1983) compered the e ffe c t o f alcohol 

extracts o f karanja and neem eesds to  that o f k*r*njln. 

Application o f seed extracts at o rata corresponding to  

30 par cent o f the nitrogen rate was comparable to  karanjln 

applied e t 5 and 10 per cent concentration* The extracts 

ware e ffe c t iv e  fo r  a period o f upto 48 days, While karanjln 

was e ffe c t iv e  upto 60 days. The d ifferen t patterns o f 

n itr ifica tion  inhibition observed with keranja and naem 

seed ext re eta suggested an advantage in  using a mixture 

o f the two.

Eutve and Dafterdar (1985) reported that neem 

productc lik e  neem cake, deoiled neem cake# neem o i l  end 

neem o i l  derivatives were superior to  kar&rije cake*

Aajkumar and Sekhen (1931) found that neem cake 

is  store e ffe c t iv e  in inhibiting n itr ifica tion  o f uraa in 

a lk a li so ile  than AH.
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Selvascelan (1991) reported that neem end 

mahuo c ik$sv«ft e ff ic ien t only fo r  t  iia itcd  period o f

10 to  25 days, Tha n itr ifica tion  Inhibition van more 

pronounces in  sod sandy lo s i end black. i d l s  then la te r ite  

and a llu v ia l s o ils . Tha den itrifica tion  process was 

accelerated in the presence of the applied indigenous

011 cakss under anaerobic conditions leading to  greater 

nitrogen loss when ones the applied esmoniecal nitrogen 

is  n itr ifie d .

Urea treated with o i l  cake* increased the protein 

content o f r ic e  (Arunachalem and Horachen, 1974; Gosraen 

1977b).,

In contrast to  the above observations* several 

workers have revealed the lack o f response fo r various 

oilcakes in increasing the e ffic ien cy  o f urea (Arunachalaa 

aJL., 197*; KAO, 1979; Katti 1976; Devi &  *1 .,

1980; Bhatla j t .  <jl. , 1985) . Sadoncndan and dasldhsr (1973) 

studied the comparative e ffic ien cy  o f urea alone and 

mixed v ith  lo ca lly  available materials on the y ie ld  o f 

r ic e . Materials used were neem cake, rubber cake, co ir dust, 

Salvlriie molest a, sawdust, rice husk, straw powder, urea 

in paper packets and aldehyde urea. Sons of the treatments 

was sign ificant in increasing the y ie ld .



Sahrawat (1977) found that biuret content in 

uraa inhibited the conversion off HhJ to  HOCJ end 

H0“  to  KOg. 7his resulted in cccumulotion o f large 

amounts o f both HBtJ -  H and HOj -  H in  s o il ee compered 

to  control* Renee biuret impurity in urea fe r t i l is e r  is 

l ik e ly  to  enhance NÔ  tox ic ity .

Krlehnepillai (1979) reported that waste tea 

e ffe c t iv e ly  inhibits n itr ifica tion . Incorporation o f 

8 per cent waste tea with s o il inhibited n itr ifica tion  

until 16 days. The chemical nature o f the inhibition by 

waste tea was attributed to  the protective action o f its  

polyphenolic substances and their a b ility  to  chemically
i

o cabins with extracellular enzymes of microorganisms.



MATERIALS AND METHODS



\ ■
V

MATERIALS AMD METKCJiS 

The present study was eiissd at screening a few
f

plant * »  te r in 1b and product* which are reported to have 

a lle lopath ic and bactericidal properties fo r  the probable 

n itr if ic a t io n  inhibition in s o il.

The study comprised o f two parts.

2V* Laboratory experiment*

B. F ield  experiment

The experiments were conducted during the period 

from May 1934 to  Bcvember 1933/ at the College o f 

Horticulture/ VelianiWears* Trichur which la situated at 

10° 32°tf latitude and 76° 10°£ longitude at an altitude 

o f 32*25 *  above aeon sea le ve l.

The s o il fo r  the laboratory experiments wee 

collected fro® the s ite  specified fo r  f ie ld  experiment. 

Mechanical composition and important characteristics o f the 

s o il are given in Table 1.
i

Table 1* Mechanical composition and chemical properties 
o f the s o il.

1. Mechanical poaooftitlon

Mechanical composition o f the s o il was determined 

by the International Pipette method (Piper# 1950) •
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A. Laboratory experiments 

gxperlment Ho.l

A laboratory incubation ctudy wan undertaken to  

screen plant jsoterisie fo r  n itr ifica tion  inhibition 

properties end to  study the mineralisation pattern o f uree 

as influenced by n itr ifica tion  Inhibitors.

£he treatment* war©:-

1. Control (no nitrogen}

2 . U rea

3* Urea F 1

4. u + S i 1

5» a + cashew shell

6. a -f* tobacco waste '

7. Q Calctroplc lea f

3. a •t Eucalyptus lea f

9. n * tiaras r ic  rhirouo

10. a * neem lea f

11. H ■* cassava lea f

12. a Haring* lea f

13. a * Sesnnua cake

14. a narcttl cake

15. a •f castor cake

16 . a ♦ arec&nut

17 . a + punna cake



IB. Uc«b ♦ rubber cafca

19. " *  Bupatoriua lea f

20* " + turmeric lea f

The treatments war® replicated thrice.

Pa t *  i  lS-.Qf-the_ lacjfeAt ipnA t tidy.

S o il eeraplos (1 Kg) having passed through 2 mm 

sieve were mixed with 100 .ppm H in  the form o f urea ee 

per .treatment schedules in urea materiel ratios of 5 *3.

The plant materials used were dried and powdered well*

In case o f )S-s*rv*, the chemical was diluted with ecatone 

and added at the rate o f l  per cent o f K. Appropriate 

quantity o f d is t ille d  water was added to  s o il to  bring the 

moisture leve l to  65 per cent o f f ie ld  capacity. Proa 

th is , 10 g s o il was transferred to  250 ml conical fleshe 

and the mouths o f the fieehe were plugged with cotton*

Enough number of replication® were Kept so that duplicate 

samples were removed at fixed intervals fo r  one month, 

samples were drawn at five* days in terval fo r one month and 

analysed fo r  ammonium and n itrate nitrogen. H ltr it*  

nitrogen was not detected in measurable amounts end hence 

ito  estimations! wore not carried out. Hate o f n itr ifica tioni

vaa calculated ee below.

£40,  -  H + HO 
Rate of n itr ifica tion  CfO «* -... .

H x  100
3

K *► N0 j  »  B



S o li earEplee drawn were itwft«<3iately extracted fo r 

one hour •with 2 H svautrel KC1 solution ®nd filte red  through 

Whatman 8 0 .4 2  f i l t e r  paper. The attract vac used fo r  

analysis. Amsonieical and n itrate nitrogen were determined 

by steam d is t illa t io n  method suggested fey Dresner (1965).

Bxmrlatent. Ko.2

This experiment war elmsd et studying the 

mineralisation pattern o f urea applied e t d ifferen t doses. 

S o il samples were incubated with urea to  supply 10. 25. SO 

and 75 ppm 8 and estimations o f HB̂  — H were dona on 2. 5.

11. 18 and 21 days a fte r  incubation.

£X2 t£ iS £ £ & J£ & £

This experiment was conducted to  study the 

mineralisation pattern o f uraa In so ils  tahen from d ifferen t 

locations and the a ffec t o f  liming on i t .  Treatments in 

each s o il consisted of a control and addition o f e nitrogen 

source (urea at 180 p m  * ) , both o f which ware carried out 

in  listed and unlimed conditions. S o il collected from crop 

museum and rubber plantation was used in the study.

-  8 contents were determined at 5 days intervals t i l l
1

30th day after, incubation.



gyoeplment tto.4-

Miner&lieation pattern off ure* * t  varying 

loolefcur* levels va® studied. S o il weo incubated with 

100 ppm a *8 uree at d ifferen t moisture level*# namely 

25# 50, 75 oh® 100 per cent off f ie ld  moisture capacity.

SbJ -  a contents were estimated &, 3# 4 # 5# 6# 9 end 

11 days a fte r  incubation and the e ffec t off moisture content 

on urea hydrolysis was noted.

Wo.5

An incubation study was carried out to  study 

the mineralisation pattern of urea and ammonium sulphate 

added at tha cate of 100 pnm H. Treatments were replicated 

twice. -  8 was estimated on firs t#  fourth, seventh,

fourteenth and twenty* irs t day.

Vxoerifsent Ho .6

The objective o f this experiment was to study 

the e ffe c t off liming and inoculation with red (a lf is o l) 

an® black (vertiso l) s o il  on the mineralisation pattern 

off urea added to  la te r ite  (oxiool) s o il.  The rates were 

compared with those of red end black so ils  collected 

from Coimbatore. Treatment# were as follows (pB values 

o f the respective treatments are given in brackets).



1. Latartte s o il -  unliwsd (3 .15)

2. U itorite  s o li -  Xiroed (6*35)

3. Red s o il (7.5)

4. Black s o il (7.9)

5. 1 + 3 -  Hixed In 9«1 ra tio  (5.5)

6. 1 + 4 -  Mixed In 9*1 ra tio  (S.55)

7. 2 *  3 -  Mixed An 9»1 ra tio  (6.4)

9. 2 ♦ 4 *  Mixed in  9*1 ra tio  (6.55)

Treatments were replicated twice. Setimatione 

o f -  B were carried out 5# 10# 15# 25 and 30 days

a fte r  Incubation toy steam d is t illa t io n  method.

&. yield. experiiieDfe

h  f ie ld  experiment was laid out to  test the 

crop response to  application of the materials used fo r 

n itr ific a t ion  Inhibit!ca studies*

soi^

The s o il o f the experimental s ite  was deep# 

w ell drained eandy clay loam. The deta ils  of the physical 

end chemical characteristics o f tha s o il ere giesn in  

Table 1.

Ses«onond climate.

The fie ld  experiment was conducted during the 

period from 9.9.1385 to  9.11.1985. The meteorological



Sato fo r  the crop period arc presented e* weekly average* 

in Appendix X. The maximum temperature during the crop 

period ranged between 29.06°C and 32.1°C and the range o f 

minimum temperature was from 22.04°C to  23.54°C. He in f a XI 

was almost distributed throughout tha growth period of the 

crop end a to ta l of 114*69 mm ra in fa ll wee received.

S&XP P L

The experiment vac laid out in  a randomised block 

design with three replications.

Treatments

In addition to  the 20 treatments of the laboratory 

experiment Ko.l, naem coated urea (SCO -  5 per cent coating) 

was Included in the fie ld  t r ia l  a* the 31st treatment.

PlQ-t.j»la* * 3 m x 2.1 m

Planting materiala

Teat crop s Fodder » a l2e

Variety i African T a ll Maise

The cultural practices recommended in the package 

o f practices prepared by kad (1982) were followed. Heeds 

were sown dibbled at e spacing of 30 cm x 15 cm. Gap f i l l in g



was done on seventh day. Kctering was done se and 

when needed.

fe r t i l i s e r  application

Entire dose o f  S (120 kg hs"1) was applied basslly 

according to  the treatments fixed . A l l  plots received a 

uniform basal dose o f 60 kg ha“  ̂ and 40 kg hs*"* K̂ O. 

Single super phosphate and muriate o f potash were used es
l

sources o f P and K.

A fter cu lt iyat.ipp

heading# plant protection measures etc* were 

carried out.

Qh^ervatiogs

1. Period ic ,so il analysis

S o il samples frost three replications o f each
+ *treatment were pooled and analysed fo r  BĤ  -  H and HQ̂  -  H 

e t  15 days Intervals t i l l  harvest; NK̂  -  K was estimated 

by steam d is t illa t io n  method (Bramnar# 1365) end 80  ̂ -  H by 

ehrosaotrople acid method (3lias cod Jackson# 1371) •

i i .  jajw^c&atacftaaa. 

i-  V iA s s ^ ^ L s ^ m a ^ & X ^

Pour plants were selected at random from net plot 

area a fter eliminstlng the border rows and the observations



^  2 6

were recorded from these plants et 15 days Intervale*

A separate sampling ar*a was marked fo r  destructive 

sampling fo r growth analysis.

glept_helcthfc

Height was recorded from the base o f the plant 

to  the t ip  o f the longest lea f and the average was worked out.

heaf eree.-lndex- (̂ 1 1

&e&f area index was worked out adopting the method 

suggested by Montgomery {1911). Four sample plants were 

uprooted from the row earmarked fo r  the same, and the 

leaves were removed* Ton leaves were ©elected at random 

from the lo t and measurements of their length and maximum 

width were done. The average value thus obtained was 

multiplied with the number of leaves and i t  was multiplied 

with the factor 0.75 to  get the to ta l lea f area o f four 

plants. Xtaaf area index was computed as fo llow s«

LfsT m ^ofca  ̂ leaf area of four plants
Land area occupied by four plants'

Brv matter production

The sample plants drawn out fo r measuring the 

leaf eree were ele© used for assessing the dry matter 

production. The plant® were oven dried to conoteant
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weights at 70 + 2°C and tha to ta l dry weight was expreseed 

ac g plant"*-

2. n*%&
4ry 2

The fodder y ie ld  from net plot area (2-70 m ) wasA
recorded and I t  was expressed as tons ha” **

3* Chemical studies,,

Bitroaen content o f slants

Plant samples collected fo r  recording dry weight 

were used fo r  chemical analysis. The plant samples were 

ground end V contents o f lea f and rest o f plant parte were 

determined separately usin;j Micro KJeldatal method 

(Jackson# 1938) *

Potske. o t  -oltrasfaa

The nitrogen contents o f leaf and rest o f  plant 

parts were nuiti plied with their respective drymatfcer 

yields end tha values thus obtained were added togothor 

to  get uptake o f nitrogen end i t  was expressed as mg plant” *-

The date from the laboratory study and f ie ld  

experiment were subject s to  s ta t is t ic s ! analysis by using 

analysis o f variance technique (P*nx« end Kul^tiae. 1967)-



-

RESULTS
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asstH/rs

The data from tha laboratory experiment* ora 

presented f i r s t  or*# these as:® followed by tha result® from 

tha fie ld  study.

A. laboratory, experiments, 

ex p* r iaa_nt__goRl

Thie laboratory experiment wes to screen plant 

malaria1® fo r n itrification  inhibition properties and to 

study the ainaraliattiion pattern of u r«» as affected by 

mixing with these materials*

The data on S&lJ ~ H content in the so il are given 

in Table 2 and those of a flew representative treatments 

shown in  F ig .l .  The an* lye is  of variance i® given in 

Appendix 11. Amsoniacal nitrogen contents in various 

treatment* were comperes with untreated urea to assess 

the benefit of mixing ure* with ths various materials. 

Values of control have been substracted from value® of 

treatments from 2 to 20 *Q that the content of -  tJ given 

comprise only that fraction mineralised from added urea.



Table 2. M ineralisation pattern o f treated  end untreated
urea BaJ •  M (pp»)*

Says a fte r  incubation
Treatments *

5 10 15 20 30

2 (Urea alone) 69.20 76.33 79.13 83.60 89.07
3 (Urea + K-Serve) 73*73 80.67 66.27 89.07 84.87
4 (Urea + naast cake) 60.20 76.20 81.00 84*87 83.60
S (Urea + eaehew shell) 72.93 74.93 85.80 85.33 89,53
6 (Urea *  tobacco waste) 68.66 81.60 81*13 83.33 92.80
7 (Urea + calotropi* lea f) 76.80 81.00 83.33 85.33 87.60
8 (Urea + Buc-lyptue lea f) 68.27 80.67 75.73 03.47 86.60
9 (Urea + turmeric rhiacme) 74.93 80.67 33.93 86.73 86.73

10 (Urea *  neem lea f) 73.53 65.60 33.93 80.67 84.07
11 (Urea + cassava lea f) 76.80 77.73 66.27 85.33 65.80
12 (Urea *  Morlnga lea f) 75.87 63.47 86.27 85.33 67.20
13 (Uraa *  Setaema cake) 66.40 77.73 86.27 84.40 83.93
14 (Urea + aa rc tti cake) 65.93 77.87 69.07 86.73 80.87
15 (Urea *  caator cake) 70.00 77.27 83.80 87.67 64.40
16 (Urea + a re c® nut) 66.73 81*13 82.67 69.73 39.53
17 (Urea + ponna cake) 65.93 61.47 86.27 @6.27 79.60
18 (Uros ♦ rubber cake) 69.67 73.40 82.67 83.47 84.87
19 (Urea + Supetoriun lea f) 73.53 65.67 87.20 66.27 87.67
20 (Urea ♦ turmeric le a f) 73.27 83.93 84.87 86.73 84.40

CD (5*) m m m K5 ' m
•OJtai + 5*47 3.73 3.30 2.26 2.51

1 HE* -  H Is  control 14.93 16.80 14.47 15.87 16.33

*  Value* o f control have bean substracted froe values of 
treatments from 2 to  20.
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There vat no significant difference in ammoniac®1 

nitrogen content detected in the incubated samples receiving
i

various treatment® on any day o f sampling. The values of 

a l l  the treatments were found to  be on per with untreated 

urea.

The highest value fo r  aa£ -  a content (76.3 ppm) 

on 5th day was in Ty (urea ♦ calotropis lea f) and the 

lowest value <60.2 ppm) was In T^ (urea *  neem cake).

On 10th day, the highest amount o f ~ et 

(85.67 ppm) was registered in (urea + Supatorium lea f), 

followed by (urea *  neem lea f) and the lowest value 

(73.4 ppm) was in  T^g (urea * rubber cake) •

On 15th day* T ^  (urea + marotti cake) recorded 

the highest value for waj -  »  content (89.07 ppm). The 

least value wen in TQ (urea + Eucalyptus le a f ) .

Among the various treatments, T^q (urea *  

neem lea f) had the lowest sa^ — IV content (80.67 pom) 

on 20th day, the highest being recorded In (urea + 

arecanut)•

On 30th day, (urea *  marotti cake) and T1?

(urea + Puana c*be) registered lower values compared 

to  other treatments. The highest value of 92.8 ppm was 

fo r  the treatment, urea + tobacco waste.
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Out of the 100 *  added in the fora of urea,

on et> average# 70 ESJ® *  appeared as KĤ  -  H by 5th day*

By 10th day# hydrolysis o f urea was almost over end the 

amssoniacal nitrogen content estimated I d the so il at this 

time was about CO ppm. A fter this period# there was 

only slight Increase# reaching a value o f 36 ppm on 30th 

dey i . e .  from 10th day onwards the values remained more or 

less steady. The content of -  K was not found to  

decrease in any of the treatments even with 30 days 

incubation* sa j -  N formed from urea hydrolysis was not 

subject to further oxidation In any significant amounts. 

Mineralisation of urea almost stopped with completion c f 

amacniS:1cation in  e l l  the treatments including untreated urea*
i

As a whole# i t  vac seen that none of the treatments 

showed consistent superiority over untreated urea or 

consistent difference* between treatments* Locating more 

e ffec tive  materials was thus not possible based on the 

results on content o f amoniacal nitrogen o f s o il samples.

Sitrate  nitrogen

The data on SÔ  -  8 content in the s o il are 

presented in Table 3 and those o f a few representative 

treatment# shown in F ig .l.  The analysis o f variance is  

given in Appendix IX. The amount o f Kaf̂  •  H mineralised 

ie .  RC£ -  H appearing in the s o il was compared with that o f
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Table 3* K lnaraliaation pattern o£ treated  and untroefed
ure* HOj -  M (pp»)*

Treatment*
rays a fte r  Incubation

5 10 15 20 30

2 (Oreo alone) 1.67 6.60 7.80 0.53 6.07
3 (Urea *  S-Serve) 1.07 1.87 1.40 6.67 5.60
4 (Urea + neem cake) 2.00 5.20 5.60 5.73 5.60
5 (Urea *  cashew shell) 2.47 5.20 7.27 0.13 5.60
6 (Urea + tobacco waste) 2.93 7.07 S.60 5.90 4.50
7 (Ursa + calotropi* lea f) 2.00 3.67 5.13 5.60 5.60
8 (Urea ♦ Bucs lypfcue lea f) 2.47 S. 20 5.60 5.70 5.53
9 (Urea *  turmeric rblsomt) 1.70 5.67 6.40 6.20 5.40

10 (Uraa + neem lea f) 2.93 6.60 5.60 6.20 3.87
11 (Urea + cassava lea f) 2.00 5.67 5.13 5.73 4.67
12 (Una + Horlnga lea f) 1.53 5.67 5.60 6.67 4.20
13 (Uraa + sesaaum ecfee) 3.20 5.93 5.93 4.33 5.60
14 (Urea *  marotti cafee) 1.33 5.07 5.07 4.07 4.87
15 (Urea + castor c&fce) 1.80 6.13 5.13 6.20 5.13
16 (Uraa + areoanut) 2.40 5.90 3.53 4.80 5.13
17 (Urea + punna :cake) 3.40 5.23 5.13 5.73 5.13
18 (Urea *  rubber cafes) 2.93 6.67 5.60 S.73 5.53
19 (Urea *  bupatoriua lea f) 3.87 6.93 6.53 7.13 4.20
20 (Urea + tum eric lea f) 2.00 7.53 6.07 5.27 4.67

CD (5%) M* 2.16 KS M3 IB
&Em £ 0.89 0.76 1.33 1.32 1.36

1 NO* -  «  in control 6.40 6.47 7.93 7.33 8.40
r

* Value* o£ control have been substr&cted fre *  values of 
treatment* fro *  2 to  20.
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untreated urea fo r  a*cessing the e fficacy  o f the materials 

used as n itr ifica t ion  inhib itor*. As In tha case of 

NH* •  ej content# here also values o f control hava been 

substracted from values of treatments from 2 to  20.

Sxcepf on 10th day# N0  ̂ -  »  esticssted at the verious

sampling stages did not show any significant difference

among treat dents. A l l  the treatment a were on par with

untreated urea* On 10th day, H-Ssrve treatment recorded

sign ifican tly  lower content o f -  H than untreated

uree (T . ) • Ho other treatment wee found to  d if fe r  s ig n if i­es
cantly from

Zn general# n itr ifica tion  steps were found to 

operate at a eery lew speed. Estimated HÔ  -  H content 

in  the s o il on 5th day was on an average# 2.31 ppm. from 

10th day onwards# the amount of N0  ̂ -  H mineralised from 

added uraa started increasing and attained a mean value 

o f 6*02 ppm on 20th day. Thereafter# no further increase 

was noted. Thu*, out o f the 100 ppm i* added as urea, only 

about s ix  per cent was subject to  n itr ifica tion . Hast of 

the nitrogen mineralised from urea remained in ammonlacal 

form i t s e l f .

from the -  »  content i t  was seen that# 

excepting in'M-Serve treatment# the extent o f n itr ifica tion  

was almost equal in a l l  the trectmants Including untreated
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urea* The only material thst appssred helpful in retarding 

&Q~ -  B production was M-S*rv«. HÔ  -  N records? in the 

M-Serve treatment on 10th day m s only 1*87 ppm# compared 

to  the mean value of 5.32 ppm in other treatments* but the 

contents estimated st succeeding samplings were not 

s ign ifican tly  lever then those recorded in untreated urea. 

Apart from th is, no other treatment showed any superiority 

over untreated urea.

The data on the n itr ifica tion  rate in the various 

treatments are given in  Table 4 and those of a few 

representative treatments are graphically presented in 

Fig *2* The ana lye is  o f variance ie  given in Appendix I I I .

n itr ifica t ion  rote in  a l l  the'samples was found 

to  be on par t i l l  the end o f the incubation period.

Starting from an overa ll low rate o f n itr ifica tion  

•on 5th day (3.19 per cent), the value increased to  

6.91 per cent by 10th day. The rate o f n itr ifica tion  

remained more or less the earns t i l l  20th day and later i t  

declined to  5.51 par cent by 30th day. At any time, the 

rate of n itr ifica tion  of added urea was found to be below 

10  per cent in a l l  the treatmante i .e .  the proportion o f
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Table 4 . n itr if ic a t io n  rate 04) o f treated'and untreated urea

Days a fte r  Incubation

5 10 15 20 30

X (Control) m tr

2 (Uraa alone) 2.73 7.97 8.96 9.31 6.40
3 (Uraa + fi-Serve) 1.42 3.95 1.56 6.95 6 .2 1
4 (Ure* + mean cake) 3.31 6.47 7.99 6.17 5.87
S (Uraa *  cashew shall) 3.37 6.48 7.67 8.63 5.80
6 (Uraa ♦ tobacco waste) 4.47 7.97 6.44 6.60 4.40
7 (Uraa + celotrople lea f) 2.37 6.66 5.77 6.17 4.08
8 (Uraa + Eucalyptus lea f) 3.56 6.05 6.78 6.39 6*08
9 (Uraa + turmeric rhi stone) 2.26 6.57 7.07 6.70 5.80

10 (Urea +  ness lea f) 3.73 7.16 6.25 7.10 4.29
1 1 (Urea + cassava lea f) 2.35 6,36 5.53 6.17 5.07
1 2 (Uraa + Horinga lea f) 1.95 8.32 6 .0 1 7.18 4.49
13 (Uraa + Sesaom cake) 4.47 7.12 6.34 4.92 6 .2 1
14 (uraa *  e e ro tt i cake) 1.91 6.95 5.39 6.19 5.64
15 (UTae + castor cake) 2.58 7.42 5.81 6.29 5.45
16 (Uraa + arecanut) 3.37 6.79 3.93 4.96 S.44
17 (Uraa + punna cake) 4.84 6 .1 2 5.61 6 .20 5.53
16 (Uraa *  rubber cake) 3.98 8.36 6.40 6.45 6.07
19 (Uraa Bupatoriun le a f) 5.00 7.63 6.97 7.67 4.59
20 (Uraa + tum eric le a f) 2.58 8.29 6.68 5.72 4.87

CD (5%) S3 m SB m m
SB* ± 1.28 l . i o 1.36 1.37 1.46
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HOC -  8  formed, compared to  to ta l amount o f inorganic M
3

mineralised from urea was qu it* lew* 

experiment, flo *.3

Tha result* o f the experiment Ho.l shoved that the 

extent of n itr ifica tion  of added urea was quite low*

To examine i f  the high quantity o f S (100 ppra) used in the. 

experioent, »ost o f which appeared and remained as the 

HhJ form was inhibitory to  n itr ifica tion , a laboratory 

e x p e r im e n t  wee run with urea added e t d ifferen t doses ranging 

from 10 ppa to  75 ppm St. The data on MhJ -  H content are 

presented in Table 5 end F ig *3*

I t  was eeen that in cases where the amount o f urea 

added wee lower (10 ppa and 25 ppm *0 # hydrolysis wee
4*

completed by second day its e lf*  The amount of m A -  H 

detected were 28*62 ppm end 46*11 ppsn respectively, in  

treatments that received 10 ppra and 25 ppn 8 » *  urea. These 

values include that fraction o f HhJ -  H mineralised from 

organic matter o f the so il also*

Zn the s o il sample which received 50 ppm H as 

urea, hydrolysis was over only by 5th day end the value 

o f -  8 wee 68*37 ppm. Zn case where 75 ppa 8 was

added, i t  took about 10 days fo r  the hydrolysis to  complete 

and tha amount o f UkJ -  8 appeared at th is period was
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Table 5. Itinera lisa t ion pattern o f urea Applied e t 
d ifferen t doses -  «s£ -  17 (ppn)

A»ount o f
nitrogen
added
(ppa)

beye a fte r  incubation

2 5 1 1 18 21

10 23.62 31.80 33.39 30.21 33.39

25 46.11 46.13 49.29 41.34 59.59
50 53.83 68.37 69.96 65.19 71.92
75 58.83 85.86 98.58 96.32 96.56
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93*58 ppm. Thus# with higher amount of added urea# 

the time taken fo r the completion o f hydrolysis wee found 

to  be prolonged.

Once the hydrolysis wee over# no appreciable 

change in HhJ* -  H content wee found to  occur In any o f the 

treatment* studied. As in  experiment tio.l* the Whole of 

added nitrogen remained es HhJ »  S i t s e l f  even a fte r  20 

days o f incubation without much o f n itr ifica tion .

I t  wee concluded thet the quantity o f fe r t i l is e r  

nitrogen added did not eppear to  be a factor deciding 

n itr ifica t ion  end. thet there wee apparently no Inhibition 

o f the reaction by the emsoniecal nitrogen produced.

SKflfg*yR3L.M&*3t

Tha experiment was to  etudy the e ffec t o f liming
i

on mineralisation pattern o f urea added to  so ils collected 

from two locations* nemely rubber plantation which ie  

supposed to  have a high content o f organic carbon and 

crop museum with a much lower amount o f organic carbon.

The values o f S3* *  XT ere presented in Table 6. 

end Fig .4. Amount of SB̂  *  n that wee detected in the 

s o il taken fro *  crop museum on 5th day wee 3.13 ppm.

The amount Increased to  4.77 ppm by 10th day and t  ha re* f  ter
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?abla 6. Hinaraliaaticn pattern of urea in aoil* collected 
froa tiro locations and the affect of liming then -

-  »  (pf*>

fraataanfca
Daya after incubation

5 10 15 20

Soil fron. cropu m w m ■

Control -  without limp 3.18 4*77 1.59 1.59

control -  with lime 1,59 3*18 1.59 2.90

Uraa *  tmllnad 82.58 103.35 87.45 89,04

Uraa -  lined 9t.sa 98.58 93.81 93.81

Control -  without Una 1.59 3.18 1.59 2.05

Control -  with lima 5.35 6.36 5.20 1.59

Uraa -  unllntft 90.53 73.14 76.78 77.91

Uraa -  lim*d 82.58 90.50 80*50 95.70





the value remained to  b© 1*59 ppm* Kheft the s o il wee 

kept fo r incubation a fter liming to near neutral pH, 

the contents of NbJ -  N appeared were 1*59 ppe and 3*18 ppm 

respectively on 5th and 10th days reaching 2,9 ppm by 

20th day. In  the case where urea at the rote to  supply 

100 ppm H was added, amount o f -  N recorded on 5th 

day was 82.68 ppm, the content being more or leas the 

same without any decrease t i l l  20th day. In limed condition 

aloo, urea mineralisation was found to  show a similar trend.

Values o f NBf -  !J content in the s o il collected 4
froa rubber plantation was 1.59 ppa on 5th day. At 

subsequent samplings, contents of -  & were 3.18 ppm 

and 2.06 ppra, respectively, on 10th end 20th days. 'Kith 

liming, the value on 5th day was 6.36 ppm and I t  wee found 

to decrease gradually froa 10th day to  a value of 1.59 ppm 

by 20th day. in the studies where incubation was carried 

out with addition of 100 ppm K es urea, content of HŜ  -  H 

registered on 5th day was 90.63 ppm. Values on subsequent 

campling* shewed l i t t l e  variation among themselves and

were found to  be in the range 73 to 77 ppm. In the li&ed
4*condition also, contents o£ H£Ĵ  -  H detected at a l l

samplings were in the range 80 to  90 ppm. Ho substantial 
•¥decrease in -  S content, probable to  occur by 

n itr ifica tion , was noticed in any o f the treatments.
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Raising th* pB by lin ing at the rate o f 2 ton* ha- 1  

to  jpB values in  tbs ring* fro *  6*2 to  6.7 wae not forad to  

exert any notable difference in the pattern o f uree 

mineralisation. A ls o ,  mineralisation pattern wee found to  

be sim ilar in both the so ile . c ither a higher content o f 

organic carbon or lin ing or a combination o f both of these 

vere not e ffe c t iv e  in triggering increased n itr ifica tion  in 

the so il*

Exoerlaent Ho.4

To examine i f  the moisture leve l maintained in the 

incubation study (65 per cent o f f ie ld  •oieture capacity) 

was inhibitory to  n itrification# a laboratory experiment 

was.conducted by incubating s o il sample a at varying moisture 

leve l* ranging from 25 per cent to  100 par cant o f f ie ld  

capacity le ve l a fte r  addition o f 100 ppm H as urea. Data 

on KBj -  H are given in  Table 7 end f ig *  5.

?,t the moisture le r e l o f 25 per cent f ie ld  capacity, 

Ki* •  tJ content detected in the e o il 24 hours a fter 

Incubation was 25*92 ppm* Even upto l i  days# no further 

increase in  the amount of — H occurred • The value 

recorded on 11th day was 24*48 ppm*

When incubation vas carried out at a hlghsr moisture 

le ve l (50 per cent f ie ld  capacity)# the content o f



Table 7. K ln tr t liu t lo n  pattern o f urea at v iifflo ?  eoieture
leve ls  -  NsJ -  X (ppm)

Moisture le v e l
bays a fte r  Incubation

1 3 4 5 6 9 1 1

*25 per cent F.C* 35*92 31*68 15*64 13*72 20*16 23*80 24*48

SO per cent F.C* 27*54 32*13 26*01 26*01 30*60 45.90 47.43

75 per cent F.C. 39*75 55.65 58.83 62*01 79.50 114*43 10 0 .12

100 per cent F.C. 47*18 94*36 102.78 99*42 90*99 97.73 102.78

•F.C. -  f ie ld  capacity

Table 8* Mineralisation pattern o f urea and omnonlum sulphats
HHj -  X <ppe)

bays a fta r  incubation
Treatments..................      —......... — ■ ■ ■

1 4 7 14 21

Urea

Aeaonlue sulphate

23.85 53*99 66*98 97*70 99*70

62.68 82.66 77*91 94*60 95.40



F i f l ' J U  E F F E C T  o f  v a r y i n g  m o i s t u r e  l e v e l s  o n  t h e

m i n e r a l i s a t i o n  p a t t e r n  o f  u r e a



increased gradually £roa «  volue o f 27.34 ppm on f lra t  

day to 47.43 ppm on 11th day,

At 75 per cent f ie ld  moisture capacity, the 

rate o f ureolysis was s t i l l  fes ter, tty 5th day, hydrolysis 

wee completed end the amount o f HhJ -  ft recorded was 

114.48 ppm. Ths content estimated on 1 1 th day was 103.12 ppm.

At the highest moisture leve l o f incubation 

tested (ICO per cent f ie ld  capacity)# urea hydrolysis 

progressed at a s t i l l  faster rate. HbJ -  N content 

registered on f ir s t  day a fte r  incubation was 47.18 ppm.

Almost the whole o f urea wao converted to  femooniec&l form 

by fourth day I t  so I f .  -  S content on subsequent

samplings upto 1 1 th day remained more or leas the sans.

The results shewed that urea hydrolysis was slow 

at lover moisture leve ls . At 23 per cent f ie ld  capacity# 

hydrolysis wes even found to  he curtailed es evident from 

tbs sim ilar values o f & on f i r s t  as v e i l  as 1 1 th

days, with increasing wetness o f the s o il from 23 per cent 

to  100 par cent f ie ld  capacity# e steady increase in the 

rate o f hydrolysis was observed * But here again# once 

the hydrolysis was over# the entire amount o f nitrogen 

remained in emmonlscal form it s e l f  without being subject 

to  further conversion. At any of the moisture leve l tested# 

there was no appreciable n itr ifica tion .



The objective o f the experiment wee to  study the 

mineralisation o f urea and asraoniua sulphate and thereby 

to  ascertain whether any biuret impurity was present In 

the urea# which is  reported to be inhibitory to  n itr ifica tion .

B o il uao supplied with fe r t i l is e r  nitrogen (100 pp*t) 

in  the fona of urea or ammonium sulphate and incubation 

vae carried out at 65 per cent f ie ld  moisture capacity, 

rate on &sj -  H content ore presented in  Table 8 and r ig .6 .

Xn the case where urea w*e the aouroe o f nitrogen./
starting from a value o f 23*65 ppm -  W on f i r s t  day. 

i t  increased steadily end reached e maximum o f 97.78 ppm 

by 14th day marking the completion o f ureolysis end 

thereafter no appreciable change in the contact could be 

noticed. Xt assy be recalled that the results obtained were 

sim ilar to  those o f the previous such experiment is.

Where eaBcnium sulphate was the source, the 

amount o f HsJ •  B recovered in the estimations on f ir s t  

and fourth days vac 82.68 ppm and on 2 1st day the recovery 

was 95*4 ppm. Here again, no oxidation o f HbJ -  13, Which
4.

would be detected by a decrease in  Stl̂  -  H content, 

occurred.

Sxnerlnente Kq.S





Irrespective of tbs sourco of -  H, its  

subsequent conversion was arrested. Biur«t content# 1C 

at a l l  present In urea# cannot be suspected to be ae e 

possible Sector hindering n itr ifica tion  since nitrogen in 

soiAonitiM sulphate too was remining in the s o il in 

enttonlticil form it s e l f .

Ih e experiment was aisaed to  study i f  n itr ifica tion  

could be induced in the so li (la ter i t  e) used in the sbove 

experiments by liming to  raise the pH and/or by nixing 

I t  with red r o i l  or black so il which ere reported to have 

high rate ©f n itr ifica tion  to  supply inoculum of n itrify ing 

oEcanisKss which wa® probably inadequate* comparison of 

rainerelisation pattern c£ urea in these three so ils  was 

also done* A ll  theae received fe r t i l is e r  «itr© 0#n at 

100 ppm in the for® o f urea* The study was replicated twice 

and the data s ta t is t ic a lly  analysed*

The results on RĤ  — M are given in Table 9 end 

f i g . 7 and analysis o f variance in Appendix IV*

On 5th day# ShJ .  8 i n T j  (red s o il -  89*6 p p » )  

and (black s o il -  98 ppts) were found to  be significant ly  

lower than in a l l  others* Between these two, recorded 

s ign ifican tly  lower amount than T^* Tq (le te r ite  so il
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Tabla 9, E ffect o f lin ing «nd/oc addition o f rod r o l l  or 
black, e d l  on tha ninar^lis&ticn pattern of or«a 
in  l& tarlte t o l l  -  .

-  M (ppm)

Days a ft  or incubation
Trc&isvsntc

5 10 16 23 39

1 (Laterita s o il.  tsnlimcd) 127*20 118.30 1 2 1 . 1 0 119.00 116.20

2 (Latarlto coll# lisMd) 121*00 113.50 118.30 119.00 113.30

3 (ftod so il) 39*60 70.70 34.60 37 w SO 33.60

4 (Sleek c o il ) 98*00 72*30 43.40 26 * 60 16.10

S (1+3 in 9*1 ratio ) 124.60 119.70 124.60 119.00 126.00

6 (1+4 in  9*1 ra tio ) 119.70 114*30 117.®) 120.40 114.80

7 (2+3 in 9*1 ra tio ) 120.40 115.50 116.90 110*60 93.20

© (2+4 in 9*1 ra tio ) 116.20 113*40 107*80 100.00 92.40

CD (5S> @•16 7.61 11.27 8*54 24.62

SEtt ± 2*50 2.33 3.46 2.62 7.61
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limed end nixed with black e c i l )  had a s ign ifican tly
\

lower HŜ  -  H content than {la te r ite  s o il -  unlined) *

Bata on 10th day showed that a l l  treatmnta 

except ¥g and were on par with raspact to  the content 

o f kbJ -  B in  s o il.  S'3 and ¥| did not d i f fe r  sign ificantly 

between themselves* hot they registered s ign ifican tly  

lower -  £1 (70*7 ppcs and 72.8 ppsi, respectively) than 

e l l  other traatsssnts.

On 15th day# (43*4 ppm) and (54.6 ppa) 

had s ign ifican tly  lower J -  59 than others. fflsj -  ft

In Tq (107.3 ppa) was s ign ifican tly  higher than In T j 

and ¥4 , but lower than in  T1# end Tg*

On 25th day also (26.6 ppra) followed by 

07 .8  ppm) and ¥ 0 (100.8 ppa) registered sign ifican tly  

lower values fo r  -  ft than others. A l l  these three 

treatments d iffered  s ign ifican tly  among themselves.

HU* *  ft content in  Tg (16.16 ppm) and 

(33.6 p|3o) were found to  be on par on 30th day and they 

were s ign ifican tly  lower than others.

Xn la te r ite  s o il (imlimad), urea hydrolysis was 

completed by 5th day. registering an amount o f 127.2 ppe 

. HBg -  8 . There occurred a sligh t decrease in  the content
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during tbs days following# attaining a value o f 116.2 pp* 

on 30th day. Quite sim ilar vrsre th* rssulta under liaad 

condition (T^).

Xn red s o il and black soils# tbs amounts o f 

-  H estimated at tbs f ir s t  csapling <5 days a fte r  

incubation) wsee 89.6 pptt and 98 pp«# respectively compared 

to  127.2 ppm in la te r ite  s o il.

Xn red s o il,  the contents o f HÔ  -> N vs re found 

to  progressively decrease with esch stage of sampling and 

I t  reached a value o f 33.6 ppm on 30th Idsy.

Xn block soil# from 5tb day onwards# the 

disappearance o f SEĤ -  8 was faster than in red soil# 

declining to 16.1 ppas by 30 days o f incubation.

Xn ?g and where la ts r ite  s o il vas mixed with 

ted s o il and black s o il respectively# so appreciable 

decrease in  NĤ  -  8 content vas observed even by 30 days* 

The estimated -  H content on 5th day was 124.6 pps 

In  and 119.7 ppm in The amounts recorded on 30tb 

day were 126 ppm In $g and 114.8 ppm in indicating 

that mixing with black so il resulted in a s ligh tly  lessar 

amount o f ammonia accumulation.
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In where Rising la te r ite  s o il with red so il 

in  9al ra tio  together with liming was done# ammoniac* 1  

content o f 120.4 ppm on Sth day, dropped at a very low 

rate end reached a value o f 95.2 ppm on 30th day. But 

the content o f ShJ -  a at any stage was not sign ificantly 

lower than that recorded in (la te r ite  so ils , unliwed).

In Tg (la te r ite  s o il mixed with blacfc so il in 

9si ra tio  and th© mixture limed to  e near neutral pH) 

hydrolysis o f urea was completed' by 5th day* -  H 

content of 116.2 ppm on Sth day gradually decreased to  

92*4 ppm on 30th day* Nh£ contents on Sth, 15th and 25th 

days were s ign ifican tly  lower than (la te r ite  s o il, 

unlimsd)*

Results o f the experiment showed* that there was 

a steady drop in  -  If content In red end blach so il 

t i l l  30th day. Among tbs other treatments, only TQ had a 

s ign ifican tly  lower -  8 content*

Liming and/or mixing with red s o il or bleat s o il 

were not much helpful in  e ffecting  amsonie oxidation in 

la te r ite  so ils .

1
From the various laboratory experiments carried 

out i t  was concluded that n itr ifica tion  rate in  the so il 

tahen fo r  the study was comparatively low. Liming to



produce favourable pH <6*2 -  6*7), mixing with so ils  

having high n itr ifica tion  rate to  supply inoculum ate* 

vara not halpful in enhancing n itr ifica tion .

B. Field experiment

The results frost the f ie ld  experiment that was 

la id  out to  study th© crop response of n itr ifica tion  

inhibitors using fodder maize as the test crop arc furnished
i

in  th is section.

2 . Periodic s o il analysis

The date on and KÔ  -  M contents In s o il at 

d ifferen t stages o f growth of moire are presented In 

Table 10.

On 15th day a fte r  sowing, the average value of 

hhJ -  H content in the s o i l  vas 74.16 ppm. The lowest 

amount was in  control (40.43 ppra) • 80 ̂  -  8 content in

T j (control) vas 2*2 ppm, the mean value in other treatments 

vas about 4.44 ppm. Lowest K0̂  — 8 vas detected in  

(urea + 8-Serve) •

The average values of Na* -  8 in subsequent stages 

ware 21.9 ppm, 19*03 ppm and 20.2 ppra respectively end 

that o f $50̂  -  U vere 3.75 ppm, 0.12 ppm and 0*26 ppm.



1
2
2
4
5
4
7
e
9

10
11
12
13
14
15
16
17
16
19
20
21

Table 10 . end MOJ -  8 content (ppm) Is  s o il  at d ifferen t stages o f 
growth o f seise * i  effected by treated and entreated urea*

£ay* a fte r  sowing

Treatments is 30 45 60

« > r » 8B4- * K0~~* ■ £ - * HO3.ll * £ - * HO3-M

(control -  So M ) 40.43 2 .2 0 19.98 0 . 1 1 19*86 0.04 22.17
■

(Ore* alose) 62.20 S.50 19.98 5*23 19.86 0 . 1 1 22.17 0.23

a|

N-3irt#) 65*31 3.11 26.63 2*23 23.17 0.04 22*27 •
(Urea ♦ se«A cake) 71.53 5.66 13.32 3.65 19.87 0 . 1 1 22.17 0.46
(Oreo ♦ cashew shall) 71.53 5.66 19*90 4.10 19*93 ■ - 25.34 0 .1 2
(Urea + tcbacco waste) 71. S3 4.53 19.99 5.38 36.55 - 12.67 0 .1 2
(Urea * calctropls le a f) 93.30 5.50 16*65 4*96 16.55 0*49 12.67
(Urea + Suctlyptufi lea f) 62.20 3.54 16.65 2.84 29*86 0 . 1 1 19.00 -

(Cree + tum eric rhisose) 93.30 3.77 19.95 4.56 23.17 0*07 25.34 -
(Urea ♦ seem lea f) 99.52 3.99 26*64 3.74 16*55 - 19.00 *

(Urea + cassava lea f) 82*63 5.55 19,98 2*48 16.55 0.07 15.84 - 0

(Urea * Morisga lea f) 74.64 4.77 26.64 1.60 23*17 0.07 25.34 - O'

(Urea ■* Sesawtai cake) 93.30 6.83 23.31 2.6 6 16.55 - 22.17 -

(Urea + ■erotti cake) 55*98 3.11 19.98 3.53 16*55 - 25.34 0.35
(Urea + caster cake) 64.83 4.56 23.31 3.22 16*55 0 . 1 1 19.00 0.23
(Urea * aracanat) 84.96 4.73 26.64 6.83 19.86 0.04 22.17 0.41
(Urea * puesa cabs) 68*42 4.10 29*97 4.08 29*86 0.15 15*84 -

(Urea * robber cake) 74.64 3.80 23.31 6.00 23.17 * 19.00 -
(Urea + Supetorlts* lea f) 55*98 4.01 29*98 2.31 16.55 - 22.17 me

(Urea + teraeric lea f) 71.53 4.33 19.98 4.96 16.55 0 e 1 1 19.00 0 . 1 2 cn
(lees coated urea) 39.52 3.80 26.64 4.08 39.86 15.84 *

K—*
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A decrease in  -  t? unci 80  ̂ -  H vas observed 

la  a i l  the treatments ovar the stages. Hone of the 

treatments shewed consistent superiority over untreated 

urea.

i .  pjL«»?tgjic

Kean height o f  plants

The data on the mean height o f plants are given 

in Table 11 end the analysis o f variance in Appendix V.

Data on 15th day showed that tha treatments did 

not d i f fe r  s ign ifican tly  among themselves with respect to  

plant height*.

On 30th day* a l l  treatments except T^# T^. 

and T1a ware on per v ith  T^ (entreatad urea). T^, T^, TJQ 

and produced s ign ifican tly  shorter plants than T^.

Plant height in the d ifferen t treatments on 45th 

end 60th day did not d i f fe r  s ign ifican tly  among themselves.

Hean height o f plants on 15th day m s  on an 

average 30*56 cm* The heights at the succeeding stages 

(30th* 45th end 60th days) were 85*43* 189*13 end 

107.91cm* respectively).
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Table 1 1  • Heaa height o f plante at d ifferen t stages o f growth 
of a i i f «  tea)

i

Days *£ ter e owing
Treatments

19 30 45 60

1 (control) 31.46 83.67 153.75 151.67
2 (Ores aIona) 34*79 99.83 204.58 214.50
3 (Or«e + R 4 «cv «) 30.94 86.17 191.67 193.92
4 (Urea ♦ nmm  cake) 27.48 07.08 161.67 169.42
S (Ur** e cashsv ■hall) 30.42 99.00 205.33 210 .0 0
e (Urea *  tobacco waste) 31.13 97.00 194.17 19S.75
7 (Ore* + calotropin lea f) 27.67 70.58 139.42 200.00
s (Urea *  Sue*lyptua lea f) 31 .SO 92.67 193.33 209.67
9 (Urea *  turmeric’ rhiaoi&s) 27.30 50.25 183.00 193.17

to (Urea +  naa© l « * f ) 28*17 66.42 107.92 188.67
l i (Ore* ♦ cac*»va lea f) 26.21 60.92 141.67 167.67
13 (Urea + Mori saga lea f) 29.64 03.63 193.50 195.50
13 (Urea + Sesa&uia cake)i 31.98 96.63 2 12 .0 0 218.09
14 (Oraa *  merottl 31.00 89.75 200.63 214.50
IS (Uraa *  castor cake) 31.70 90.92 195.67 210.17
10 (Oree ♦ aracannt) 30.08 77.25 180.63 197.06
17 (Urea + punna caka) 27.92 80.00 103.33 193.00
IS (Urea ♦ rubcar cake) 30.62 103.08 215.42 223.63
10 (Urea ♦ iugatoriura lea f) 33.17 94.25 137.92 199.42
30 (Urea *  turmeric lea f) 33.50 93.75 217.92 209.00
2 1 See* coat eel urea 32*42 84.92 193.33 201.25

CD (3£) SIS 23.84 m MS
asm ♦ 2 .2 2 6.34 14.62 14.12
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Fd&nts in (con tro l) had lower height then 

a t a l l  s tages. Mean plant height in  con tro l vas 31.46# 

83.67# 153.75 end 153.67 eta resp ec tiv e ly  s t  th© d if fe re n t  

etegeo o f sampling as compared to  34.79, 99.83# 204.58 

and 214.50 cm in  T2*

In  general# i t  vas observed that plant height 

increased over the stages in  a l l  th© treatment®. I t  could 

b® seen that the rata o f incraase in  height wa© higher ia  

the ea r ly  stages. By 45th day# growth had almost ceased 

and increase in  height at th® subsequent stage <60th day) 

vas very  small, The various treatments were not e f fe c t iv e  

in  producing increased plant height over untreated urea.

Leag-*gea_Jlwde* .thftlj.

Th© data pertaining to  the le a f  area Index at 

d if fe r e n t  growth stoge* are presented in  Teble 12* end 

those o f a few represen tative  treatments graph ica lly  

presented In  P ig .8. Th® analysis o f variance is  g iven  in  

Appendix V.

Values o f  I*%I in  the treatment© ver® found to  be 

on par a t e l l  stages o2 sampling.

T-. (urea *  ti-S®rve) had th© highest value (0.30)3
on 15th day and T ̂  (con tro l)#  the low est.
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Table 12. Leaf area Index at d ifferen t stages o f growth o f 
m lze

* Treatments

Days a fta r sowing

15 30 45 60

1 (Control) 0.16 1.32 2.8 6 5 .1 0

2 (Ure& clone) 0.25 2.06 4.73 7.89

3 (Ores *  H-Serve) 0.38 2.80 5.86 7.16

4 (Ores +■ nsam cake) 0.17 2.69 4.63 9.01

5 (Urea + cashew shell) 0 .2 1 1.87 6.91 6.94

6 (Urea + tobacco waste) 0.36 2.40 5.11 8.71

7 (Urea + calotropie lea f) 0.24 2.83 5.03 9.06

• (Ores ♦ Sucalyptus lea f) 0 .20 2*53 6.18 6.66

9 (Urea *  turmeric rhisomt) 0.30 2.19 5.41 10 .0 2

10 (Urea' + neem lea f) 0 .2 1 2 .XI 7.67 6.72

1 1 (Urea *  cassava lea f) 0.29 2.09 3.94 6.41

12 (Urea + Horlnga lea f) 0 .2 2 3.05 5.83 7.62

13 (Urea + Sesasum caka) 0.37 2.64 6.35 7.95

14 (U na + s e ro tt l eaha) 0.25 2.42 7.50 9.06

15 (Urea + castor cake) 0.19 2.13 5.74 7.61

16 (Urea *  arscanut) 0.27 1.90 6.27 7.17

17 (Urea ♦ punna cake) 0 .2 1 1.19 5.01 7.55

18 (Urea + rubber cake) 0.29 4.42 5.43 8.16

19 (Urea + Bupatcrium lea f) 0.25 3.6 8 5.67 3.29

20 (Urea *  turmeric lea f) 0.26 2.25 6.29 7.08

2 1 (Usee coated urea) 0.23 2.50 6.76 8.93

CD (5X) W> bs MS MS

asm ± 0.06 0.61 0.98 0.94
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Values of I*1 on 30th day ranged from 1.19 to  

4*42 in tha varicue treatments* Valuta on 45th day ware 

in th© range from 2*86 to 7.67, tha lw « » t  being in 

control»

On 60th day alto# £&X vas lowest In control 

(5.10) • (urea ♦ neera lea f) hsd the highest h$ l, tha

valua being 10 *0 2*

I t  could he seen that with raspect to  tha values 

o f t&X# none of the treatment# showed consistant 

superiority over untreated uraa* recorded tha lowatt 

values at e l l  stage*# tha values at tha d ifferen t atagas 

feeing 0*16# 1 *2 2 # 2*86 and 5*10 raspactivaly# whereas tha 

average values registered In rast o f tha treatment a war* 

0*25# 2*43# 5*66 end 7*77. I t  was clear that t * I  staadily 

increased from sowing t i l l  harvest* If fe r t ilis a t io n  helped 

in increased production o f leaves than in control# though 

not s ign ifican tly  high. The treatments where various 

materials were used as n itr ifica tion  inhibitors had no 

added advantage over untreated urea in increasing l«a£ 

area index*

The data on dry matter production o f plants in 

tha various treatment* are presented in Table 13 <and those
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Tefcle 13. Dry aatter production * t  d ifferen t stages o f growth 
o f me is *  (g plant"1)

Trestauots
Day* a fte r  sowing

15 30 45 60

1 (Control) 0.24 1.95 10 .1 0 26.13
2 (Ur*« ■ Ion*) 0.37 2.69 13.24 49.71
3 (Orae + H-Serv*) 0.53 3.86 17.18 44.14
4 (Ocea *  neans cak*) 0.29 3.67 17.59 49.51
5 (Or** ♦ ca*h«w shall) 0.27 1.73 22.16 49.73
6 (Ur** > tobacco vast©) 0.34 2.98 15.90 47.90
7 (0r«a + calotropia lea f) 0.37 3.37 12.40 44.72
8 (Ur*a Eucalyptus loa f) 0.34 2.79 18.63 44.68
9 (Ur«* + turmeric fhlzcme) 0.43 3.01 12.73 51.19

10 (Ur** as«m lea f) 0.36 3.05 23.32 36.02
1 1 (Ur** *  c***ava le&f) 0.51 2.75 13.98 37.26
12 (Urea ■y Macing* l* * f ) 0.35 4.21 15.47 50.10
13 (Ure* + s**»mra cake) 0.49 3.17 19.19 45.74
14 (Ur«* *  aarotti cake) 0.39 2.86 20.44 49.16
15 (Ur*a 4 castor cake) 0.30 2.41 17.25 45.76
16 (Ura* + arsc&mit) 0.40 2.64 22.40 46.61
17 (Ur** +  puam cake) 0.32 1.72 16.74 39.37
18 (Ur*a 4- rubber cake) 0.41 5.47 18.04 44.69
19 (Ur«* 4 Sanatorium loaf) 0.39 5.57 16.32 50.73
20 (Urea *  tu rm ric lea f) 0.38 2.73 2 1 .2 2 49.69
2 1 (Seem ccattd ur*a) 0.37 3.07 17.67 53.90

CD (S ») KS N$ US ess
ssa  i 0.06 0.76 4.25 7.30
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o f a few representative treatments graphically presented 

in Fig* 9. Th* analysis o f variance is  given in 

Appendix VZ.

Cry matter production in various treatments 

recorded at a l l  the four stapling* vere on par. On an 

average# dry matter produced per plant by 15th day vas 

0*37 g . I t  Increased to  3*13 g by 30th day* Cry ra tter 

accmulstion at the last two stages were 17*24 and 45*52 g 

respectively.

In general# there m i  i  sharp increase in dry 

matter production fircm sowing t i l l  harvest. recorded 

tbs lowest values at a l l  stages though the difference vac
Q

not sign ificant when compered to  those receiving 

fe r t i l is e r  U. Mixing urea with the varioue materials to 

inhibit n itr ifica tion  and thoreby to  prevent leaching 

losses o f nitrogen vere not helpful in e ffecting  increased 

dryraatter production over untreated urea*

2 . X laM

The values on fodder y ie ld  at harvest are given 

In Table 14 and Fig* 10 end the analysis o f varianca in 

Appendix VX.

The highest fodder yie ld  (7*2 tons ba“ *) was 

from Tjq (urea + rubber ca'&e) • This was followed by
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Table 1 4 * fodder yield  o f anise et harvest (tons lie*1)

Treatments Y ie ld  at harvest* 
(tens ho-1)

1 (Control) 2 * 89 (1*69)
2 (Ursa elons) 6.26 (2.49)
3 (Urea > f-Serve) 5.10 (2.24)
4 (Urea *  nes* cake) 4.33 (2.19)
5 (Urea + cachaw shell) 5.91 (2.43)
6 (Urea t  tcfoacco waste) 6.13 (2.40)
7 (Urea + ca lotrop ii lea f) 4.63 (2 .20)
& (Urea + Eucalyptus lea f) 5.58 (2.35)
9 (Ursa + tu r ««r ic  rhlroa*) 4*96 (2 . 10 )

10 (Urea + nsem lea f) 5.98 (2.43)
1 1 (Urea *  cassava lea f) 4.07 (2 .02)
1 2 (Urea + Moricga lea f) 5.27 (2 . 20)
13 (Urea + Sesamun cake) 6.29 (2.46)
14 (Oraa e maretti cake) 5.53 (2.35)
15 (Urea * castor c&ke) 5.91 (2.43)
16 (Urea * arecsnut) 5.07 (2.25)
17 (Urea + punna cake) 4.17 (2.04)
16 (Urea + rubber cake) 7.20 (2 .68)
10 (Urea *  fupatorium) 3.77 (2.40)
20 (Urea + turmeric lea f) 6.27 (2.50)
2 1 (Seem coated urea) 5.65 (2.37)

CD (5#> (0.45)
asm £ (0.16)

* figures given In hr&cfcets ere the treosformad 
values
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(urea + Scaaeaum cahe) and (urea ■* turmeric leaf) 

which recorded fodder yield* of 6.23 tons ha"1 and 6.27 

ton® ha"1 respectively, ifrom t 2 (untr*&t«d urea) fodder 

yield  obtained was 6.26 tons ha"1. Yield In many 

treatmsnt© ware found to be lower than in T2, hut tha 

differences were significant only in  Y j, T11 aafl T17*

The lowest yield (2.83 tons he"1) was in control. Hence 

i t  was concluded that nitrogen fe rt ilisa t io n  had a marked 

influar.ee on yield . On an average, the fodder yield in 

treatment® from 2 to 20 was 5.54 tons ha • Yield in  

none of the treatments showed significant superiority over 

T2 i .e .  the various treatment® could not produce any added 

advantage over untreated urea.

3 . Chemlcal_»_tugAa*

HitrQqen content of plantn

nitrogen content of leave© and that of rest of 

plant part* were estimated separately. The? data on ti 

content of leaves at d ifferent stages of growth are 

presentad in Table 15 and its  analysis of variance in 

Appendix V II.

On 35th day, fif content in none of the treatments 

were olgaifie&ntly higher than T2 (untreated urea). The 

values of T2Q and T^ were sign ifies fitly lower than T2*
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Table 15. V content o f m is *  lea f at d ifferent stag• «  of 
growth (fc)

Treatment*
Days a fte r sowing

15 30 45 60

1 (Control) 2*57 2.66 1.69 1.47
2 (Urea alone) 3.78 3.66 2.73 1.91
3 (CTree ♦ tf-Ser*e) 3.52 3.50 2.99 1.98
4 (Ore* +■ neem cafee) 3.55 3.69 2.94 2.34
5 (Ore* + cashew shell) 3.03 3.43 2.94 2.17
6 (Ore* ♦ tobacco waste) 3.57 3.69 2.82 2.22
7 (Ore* + calotropie lea f) 3.2® 3.45 3.01 2.24
e (Urea + Eucalyptus le*f> 3.34 3.48 2.65 2.36
9 (Urea + turmeric rhirome) 3.41 3.73 2.80 2.27

30 (Ore* + neets lea f) 3.76 3.41 2.54 2.06
21 (Ore* + c*c**v* le a f) 3.29 3.59 2.61 2.15
22 (Ore* + Mcringe lea f) 3.55 3.43 3.01 1.94
23 (Ore* ♦ Sesamum cafe*) 3.52 3.62 3.08 2.01
24 (Ore* ♦  marotti cake) 3.62 3.64 3.06 2.03
25 (Ore* ♦  castor cafe*) 3.64 3.4$ 2.75 2.10
16 (Ore* + arocanut) 3.64 3.52 2.63 2.24
17 (Ore* ■¥ ptmn* cafe*) 3.52 3.45 2.68 2.10
18 (Or** ♦ rtibber cafe*) 3.71 3.43 2.64 2.24
19 (Ore* + lupetorlum lea f) 3.57 3.38 2.78 2.03
20 (or** *  turmeric lea f) 3.13 3.45 2.85 1.96
21 (Beam coated urea) 3.36 3.64 2.80 2.20

CD (5*) 0.58 0.44 0.40 0.34
Sim ± 0.21 0.15 0.14 0.12
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On 30th and 45th days# if content in a l l  the 

treatment* vara on par with Tg except T j which had 

■ ign if leant ly  lower valued (2.66 and 1*69 per cent 

respective ly )•

A t harvest elso# 8 content o f 5^ was s ign ifican tly 

lever then Tg (untrueted urea) - (urea + neen cake) 

and Tg (urec *  Eucalyptus l «a f )  h»a a sign ifican tly  higher 

value than *Tg.

Nitrogen content estimated in leaves on 15th day 

o f cowing wee on an average 3.49 per cent, where* e in 

control i t  we* only 2.57 per cent. By 30th day, they 

recorded a s ligh tly  higher value o f 3.54 per cent.

8 content in was Increased to  2.66 per cent at th is 

stage. Average value* at the last two stages in treataants 

from 2 to  22 were 2*83 per cent and 2.13 par cent respectively# 

while the values In control were 1.39 per cent end 

1.47 per cent*

Data ©n 8 content o f rent o f plant parts ere shown 

in Table 16 end the analysis of varience in Appendix V II.

Nitrogen, content off plant part* excluding leaves 

at a l l  stages were found to  be on par with Tg except T j 

which had sign ifican tly  lower value* at the f i r s t  three 

stages o f stapling.
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Teblst 16. *  Content o f plant pert# excluding leave* at
d ifferen t stages o f growth o f maise &)

^Treatments
Days a f t e r  sowing

15 30 45 60

1 (Control) 2.14 1.91 1.19 0.S4

2 (Urea a lone) 2.61 2.96 1.98 0.98

3 (Urea + N-5erva} 2.52 3.13 1.96 1*10

4 (Urea -t neeci cake) 2.59 3.29 2.08 1. 3l

5 (Urea *  ceehew s h e ll) 2.31 3.19 1.91 1.00

6 (Urea + tobacco waste) 2.3d 3.24 1.98 1.24

7 (Urea *  ca lo trop ie  le a f ) 2.38 2.39 2.19 0.98
8 (Urea ♦ £uc«lyptcs le a f ) 2.19 2.80 2.08 0.96
9 (Urea ♦ turtwsric rhixoae) 2.42 2.94 2 .OS 1.07

10 (Urea *  nee» le a f ) 2.33 2.92 1.87 1.21
11 (Urea + cassava le a f ) 2.66 2.99 2.24 0.98

12 (Urea *  Morlnga le a f ) 2.43 3.17 2.15 0.91

13 (Urea *  Sesa&um cake) 2.45 2.87 2.12 0.96
14 (Urea + laorotti cake) 2.57 3.15 2.15 1.24

15 (Urea + castor cake) 2.52 2.80 2.19 1.59

16 (Urea + arecsnut) 2.97 2.80 2.10 1.28
17 (Urea *  punna cake) 2. 38 2.82 2.10 1.31

19 (Urea + rubber cake) 2.03 3.08 2.01 1.19
19 (Urea * £upatoriu» le a f ) 2.47 2.71 2.01 1.16
20 (Urea e  turmeric le a f ) 2.29 2.89 2.12 1.21
21 (Weem coated urea) 2.47 3.13 2.12 1.26

CD (5*) 0.56 0.50 0.44 HR
s»a  i 0.20 0.17 0.15 0.15



Hitrogen content estimated In T j (control) at 

th t four itvQai (15# 30# 45 and 60 day* a fte r  towing) 

were 2.14* 1.91, 1*19 and 0.64 par cent respectively.

At e l l  stages S content aeeuned higher value* than control 

in  a l l  other tre&ttksnts, the average values being 2.43, 

2 *99# 2.07 and 1.15 per cent respectively over the stage* 

studied.

Coopered to  H content In leaves# values of H 

content in rest o f plant parts vers found to  bs Sowar.

In both the cases* £ content showed an increase upto 30th 

day and thereafter declined. The various Materials added 

to  urea did not exert any influence on nitrogen content.

Total .-nitrogen, o^s.^e

The date on to ta l nitrogen uptake are given in 

Table 17 and the anslyaia o f variance in Appendix VIZ I .

Values of H uptake on 15th day were on par with 

5Ta (untreated urea) except T j (control) end T& (urea + 

cashew shell) which had sign ifican tly  lower values.

On 30th day, (urea ♦ rubber cake) and 

(urea *  fiupatoriua lea f) had s ign ifican tly  higher H 

uptake values than T^. A l l  other treatments were on per
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Table 17* Total B uptake by naira at d ifferen t stage* o£ 
growth (tag plant"1)

Uaye a fter sowing
Treatment*

15 30 45 60

2 (Control) 5.37 47.12 142.62 289.51

2 (Urea alone) 13.25 94.34 317.89 675.66

3 (Urea *  a-Serve) 16.97 131.76 424.96 683.17

4 (iSr«sfi + neera cake) 9.7S 118.59 434.66 511.56

5 (Oree -t cashew shell) 7.35 58.62 533.40 736.39

6 (Urea + tobacco waste) 11.34 106.60 384.70 352.28

7 (Urea + cclotropis lea f) 1 1 .2 0 112.07 322.21 693.31

8 (Ora* + Eucalyptus lea f) 10.42 91.15 463.76 675.38

9 (Urea + turmeric rhizowe) 13.61 109.65 3X6.92 719.38

10 (Urea + neom lea f) 12.42 59.10 523.58 541.67

1 1 (Urea + cassava lea f) 15.97 95.05 348.84 573.90

12 (Urea + Horlnga lea f) 1 1 .6 6 141.40 399.05 666.24

13 (Urea 4* Scsamusa cake) 16.12 109.79 497-32 615,38

14 (Urea *  ssarotti caka) 13.42 99.29 535.22 762.80

15 (Urea + castor cake) 9.95 80.16 436.50 764.61

16 (Urea + a re ca nut) 13.69 87.78 575.59 897.50

17 (Urea + punna cake) 10.37 S3.95 404.33 659.77

18 (Urea + rubber cake) 13.91 183.64 416.23 807.40

19 (Urea + Eupatcriua lea f) 13,61 184.31 392.46 355.84

20 (Urea *  turmeric lea f) 11.13 92.19 517.48 772.44

22 (Haem coated urea) 11.70 110.60 550.05 867.95

CD (3*) 5.79 70.81 KS m

&M& ■* 2 .0 2 24.78 1Q4.85 137.5S
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with At the last two stages# H uptake by plants In 

e l l  the treatrsectB were found to  be on per*

In the treatment* which received fe r t i l is e r  

nitrogen* the average values o f nitrogen uptake over the 

etagee were 12*33* 103*27* 439*75 and 733*91 r*g plant* 1 

respectively* In control* 8 uptake aasui&ed values of 

5*37, 47*12* 142.32 end 269.51 «g  plant respectively 

at the d ifferen t stages.

In short, 8 uptake increased progressively with 

successive stages o f crop growth, tewest values were 

fo r  T j .  Mixing urea with various materials showed no 

additional benefit over untreated urea*



DISCUSSION
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}>jscm&xw

pv€»mnt atudy was aimea %t ecraeniog « £«v

plant notczrlale tbat «rd r«port«d to tevis alI«Xop«thic

•cd bactoricidal propactl## aitrificatlcw iv^lbitora,

Stfis3d6rai54ng the ao*es of |M:?anl)iin3 mt«rlala «od to

test them finally in th® field. iMi isrograzcBed, tha

acra«niis9 aatf do«« atandarSiscitioa war# to hm <Sona usioQ

Ubocatory Inc^ation. a total of 17 natariala vacc uaad

for aereaniRs; uaicg alraaay proves nitrification inhibiting
aatarials lllte (2 chloro*6 (trichloro asthyl)
pyrldioe) end neam ealc* ao rafaranee. Yhe incubation

study started In Haiy 1984 uaisig aieved typical latarita

aoil* $he axperimantal procadura involvaa bringing the
eoil (1 leg) to 65 jser cant field aoiatura eapacity«
incobatiag it vith 100 ppm £f in tha foirm of tiraa« tPha new
natarials to be tae;tad were added at urea 4 material ratio

of 5#3 aad in the ease of S-Serve the ^te of appli^tion

w*e 1 psr cant of Saiaple0 vere <3r«wn at intervala of

5» 10# 15# 20 end 30 daya for eatintttions of 8a^ and
HO- .

The results of the atudy ahoi^ad appearance of

appreciable entities of - H fi^ the a«ide form
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applied gvaa at tha vusrj f i r s t  sampling fiva  days s fta r 

inaufoction, the quantities being in  ths rang* frcn 60.2 

to  76.8 p** in  tha various traotsents CFba valuas from 

control ware sUfestracfcad frocs tha Hh£ -  U contants o f 

samples supplied with urats) {Table 2 ) * Thar# was no 

sign ificant differenca toatwean treatment©. With advancing 

periods o f incubation, there was inera*a* in coot*nt o f 

-  U  upto 10  days a fte r  which tha leve l remained naarly 

staody* Contrary to  aspect at ion. there was no significant 

difference in  the -  H contact between treatment* at 

any o f tha sieges# though estimations continued upto 

30 days, ifSven in  cases where tha standard inhibiting 

materials. K—Scrve and naetft oak© were applied. theca was 

no added build up oZ -  ft an compared to  untreated urea*

The explanation fo r  tha abcve unexpected behaviour 

in the lack o f diffarences between treatments can ba 

given basad on the data on the ebsoluta quantities of 

and HO* -  ft in  tha in cube tad s o il sample*, I t  lo 

frequently reported that n itr ifica tion  occurs in so ils  

under suitabla aerated conditions at such rata* that 

result In  appearance o f N©̂  in  substantial quant i t  las 

and a simultaneous disappearance o f tha HhJ form (Brady. 

1074)* Xn tha present study, the content o f 8h£ -  H 

which was in  tha range from 60.2 to  76*8 ppm fiva  days
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a fte r  incubation in the d ifferen t trestrrmntc supplied 

with urea tended to  either increase gradually with 

advancing stage or to  r  era In nearly the same* Even upto 

the last stage o f estimation (30 days a fte r  incubation) 

there wee no indication o f any decrease in  the -  H 

content in  any o f the treatments including the one that 

was supplied with urea alone* The content o f KQ£ -  H 

wae comparatively very low during the en tire period o f 

study upto 30 day®, though i t  increaeed fro® values in 

tha range from 1*07 to  3.37 p m  f iv e  days a fte r  incubation 

to  these in the range from 1.87 to  7.53 ppra 10 days a fte r . 

&£ter the loth day, the content o f HO* -  B remained nearly 

the same. The only exception t© the above trend was In 

the case o f urea treated with H-Serve in which case 

30£ -  H content remained at a low le ve l o f 1.07 to  1.87 ppm 

upto the 15th day. Assuming that K-Serve was thus e ffec tiva  

in inhibiting n itr ifica tion * the extent o f d ifference in  

the 80* -  8 build up was very small (say around 5 to  6 ppu).

“ The conclusions from the above tubatautis1  build up and 

maintenance o f HhJ -  »  upto the last stage and the lack 

o f any substantial quantity o f -  8 in  the s o il has to 

he that there were strong inhibiting factors fo r  

n itr if ic a t io n  in the s o il naturally- Inasmuch as there
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was bo marked n itr ifica t ion  occurring In the so il* 

s ign ificant treatment difference* in  KhJ or HO3 -  *  

contents could not be observed. However# in  the cate o f

KOT -  K content 10  day® a fte r  incubation# the difference®
9

attained the le ve l o f s ta t is t ic a l elgnlficance®# the 

t o i l  treated with R-Serve recording s ign ifican tly  lover 

value® • TM « difference wee not noticed at the ea r lie r  

and la ter stages of incubation.

ftata on n itr ifica tion  rate (Table 4) a lso te l ly  

with the above observation!* on us£ and 80  ̂ -  B contents# 

the values being conspicuously lew during the entire 

period of incubation. - Storting from a lew value o f 

2.73 per cent in  untreated urea I t  rosa to  7.97 per cent 

10  day® a fte r  incubation and tended to  remain more or lees 

at comparable values* In the case o f a l l  tbs samples 

treated with d ifferen t material®# the trend was nearly 

the same and the values comparable.

Based on the conclusion thst the n itr ifica tion  

rate in  the s o il under study was basicslly  lew# further 

attempts were made to  locate the factors that were 

responsible fo r  th is unusually low rat# o f n itr ifica tion . 

The suspected factors were the fo llow ing 1
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1} The substantial build up o f ws£ -  H to  over 

100 ppa following application o f urea at 100 ppai n 

might result in inhibition o f n itr ify in g  organ! a*».

2) The pH o f tha lo te r lte  t o l l  la  very lew (5*15) 

and such a lew pfi may ba unfavourable fo r  tha growth an! 

a c t iv ity  o f n itr if ia r e . i t  ha* baan reported that tha 

favourable pa range fo r  tha growth o f n itr ify in g  organiaaa 

is  around 6.2 to  7*6 end that at lowar pH values# 

n itr ific a t io n  rata w i l l  ba lowered (Korrll and Dawson, 1962).

3) The s o il fo r  tha study was co llect ad fro *  an 

area that was comparatively low in organic matter content. 

Tha f ie ld  wan without crop at tha time' o f co llection  of 

s o il  seaples. A* a o il with a higher organic s&ttar content 

supporting an active vegetation might perhaps have a 

higher population o f n it r i f ie r * .

4) Tha aoietuce content o f tbe incubated c o il 

might be unfavourable fo r  n itr ifica tion . Zt hae been 

reported (Tisdale and Kelson, 1975) that both high and 

low aoistura content* suppress tha a c t iv ity  o f n itr ify in g  

organisms, the adverse e ffe c t  being more pronounced at 

higher moisture contents.

5) The urea fe r t i l is e r  that was used fo r  supplying 

nitrogen might contain inhibitors like biuret Which May
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impede n itr ifica tion . &ahrawet (1977) observed inhibit ion 

o f n itr ifica tion  due £© biuret content in  urea.

i )  The la te r ite  c o il may be basically low in the 

population o f n itr ify in g  organisms end even When pH is  

emended, there may not be enough of th e ir population fo r  

build up and a c tiv ity  within a reasonable period. Inoculating 

th is  s o il  a fter emending pa with a c o il known to  have high 

n itr ify in g  a c t iv ity  might induce n itr ifica tion .

7) The favourable e ffe c t consequent to'application 

o f n itr ifica t ion  inhibitors* especially organic materials 

lik e  neo» oak# in  tense o f crop response might arise from 

advantageous factors other than n itr ifica tion  inhibition.

To assess the involvement o f the ebcve factors* 

separate studies were conducted.

1. Study on the miners l ic e t  ion pattern o f urea applied 
> e t d ifferen t doses

Thin study involved incubation of the so ils  with 

urea at 10* 25, 50 and 75 ppa f *  The objective v * i to 

study i f  there would be n itr ifica tion  ana substantial 

decrease in -  £f content o f so ils  following incubation. 

Sstlmations o f -  K content were cade e t 2t 5# 11, 18 

end 21 days a fte r  incubation. The result# treble 5) shoved
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no Indication of any decrease in CB̂  -  H content even 

upto the lent stage of sampling, 21 day# e it e r  incubation, 

with increasing rates of applied urea there was near 

proportionate increase in — S content also# which et 

the last stage o f sampling vere 33.4# 59*6, 71*9 and 

96.6 ppm whan supplied with 10, 25* 30 and 75 ppm M 

through urea, respectively* As there was practica lly  

l i t t l e  difference in the trend of build up et any o f 

the rates* i t  was concluded that inhibition o f nufcrificstl o o  

b y « <  may not be a factor fo r  tha noted low rate o f 

n itr ifica tion * Also. Stojancvi and Alexander (1958) have 

reported that inhibition of n itr ifica tion  occurs only 

when KHt£ •  M content in  the s o il ia  250 ppm or above? 

at rates lower than th is , there was no depression o f 

BOj -  t? formation*

2* studies on the mineralisation pattern o f urea in soil#  
collected from two locations and the e ffe c t o f liming 
them,

As indicated ea rlie r, the s o il samples fo r  the 

study were collected from an area which was comparatively 

low in organic matter content end was not under crops at 

the time of collection* For purpose o f comparison, so il 

samples were collected from an ersa rich  in organic matter 

end which was under an existing crop o f rubber* These two
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co lls  were incubated with and without 11m* to  study tbs 

o ffse ts  o f involvement o f organic taatter content o f so il 

and lin ing on n itr ifica tion . Xstlnatione o f HaJ -  8 

content were Midi 5* 10, IS and 20 days a fte r  incubation. 

Both tha soils* with and without liiaa, wars studied with 

addition o f ursa at 100 ppa N and without added urea.

The results (Table 6) showed that the only conspicuous and 

consistent a ffec t on tha kbJ -  £ content wes from the 

addition o f urea* Without added fe r t il is e r *  the MlJ -  H 

content was less than 4.8 ppm in  the orig ina l s o il and 

lees than 6.4 ppm in  the organic rich  s o il.  Mmlng led to 

no consistent e ffe c t at any o f tha stages though there wee 

a tendency fo r  e higher content o f I t  in the llmsd set 

at the last two stages* 15 and 20 days a fte r  incubation*

The difference between so ils  was also not appreciable.

The conclusion that was drawn frca this incubation study 

was that pH* organic teatter content and cropping history 

did not* appear to  ba Important factors da elding the lech 

o f n itr ific a t ion  in the s o il under study. This ie  in  

contrast to  the observations o f Alexander (1976) who. 

reported that n itr ifica tion  in  acid aoils ie  usually Markedly 

enhanced by liming. Also* Stepanova (1961) observed that 

n itr ifica t ion  was greater under cultivated crops than under 

other crops and the dynamics of MO“  accumulation was 

affected by the preceeding crop.
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3. studies on the mineralisation pattern o f urea at 
varying moisture levels

A l l  tha so il samples fo r  the ea r lie r  incubation 

studies were maintained at 65 per cent f ie ld  moisture 

content which is  reported as the standard moisture leve l 

fo r  nitrogen mineralisation ctuSies (Jackson* 1956). In 

order t o  find out whether this moisture content Is  not 

appropriate fo r  n itr ifica tion , s o il  samples with 100 ppa *  

as urea were incubated a t moisture contents o f 25* SO* 75 

and 100 per cent f ie ld  capacity. Bstimations o f -  M 

were mdm 1 , 3# 4* 5* 6* 9 end 11 days a fte r  incubation.

. I t  was found (Table 7) that when supplied with moisture et 

100 per cent f ie ld  capacity* urea hydrolysis was nearly 

complete by about the fourth day. with decreasing moisture 

contents* there was progressive delay in  appearance o f 

peak l©J -  8 content* the period at 75 per cent f ie ld  

capacity being about nine days. At 50 and 25 per cent f ie ld  

capacity* there was continuous increase in  -  8 build 

up and even on the last stage* 11 days a fte r  incubation* 

the values at these two moisture contents were very much 

lower than the value o f about ICO ppm noted e t higher 

moisture contents on completion o f urea hydrolysis* On the 

is at day (11th day) * tho KhJ -  tt contents were 24.5* 47.4, 

1Q8.1 end 102.8 ppm, respectively* at 25* 50* 75 and 

100 per cent f ie ld  moisture. As the results indicate* the
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standard moisture content o f 65 per ccmt f ie ld  cep®city 

u i i  not high, •nough fo r  a fe s t hydrolysis o f urea to  - 

884 form* However, Irrespective o£ the moisture contents 

at which s o il sample* were t&ilntelned, there mis no 

indication o f a decrease in HbJ -  8 content a fter a p«»X 

which shows that further conversion o f K0(J to  form 

did not occur at any o f the moisture contents* The wain 

objective o f th is study was to  assess whether s o il aeration 

was a lim iting factor in n itr ifica tion  at the le ve l of 

moieture at which the s o il samples were maintained* As 

there m is 00 decrease in. Sh£ -  H content with advancing 

stage in any o f the treatments * tha involvement of moisture 

contents as an inhibiting factor may he ruled out* There 

ere reports that n itr ifica tion  rate is  not much affected 

between moisture levels 0*1 bar tension (higher then that 

at f ie ld  capacity) to  7 bars, which ie  comparatively dry 

(Tisdale and Jfelcca, 1975).

4* studies on the comparative rates o f miner* lia a t io n  of 
urea end ammonium sulphate

In order to  assess whether inhibiting materials 

contained in  the urea fe r t i l is e r  (HXe biuret) were 

responsible fo r  naturally inhibiting n itr ifica tion , 

separate incubation studies were conducted with addition 

o f 100 pis* 8  supplied through urea and ammonium sulphate* 

Samples fo r  estimations were drawn 1, 4, 7, 14 end 21 days
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a fte r  incubation. A* the results in Table 3 show, 

tha re wa® a steady incr«*e« In tha -  N content o f 

so ils  traatsd with urea upto the 14th day a fte r  which 

I t  raffisined nearly the same. Even one day a fte r  incubation, 

there war substantial quantity of KHjJ «, 11 in this set 

which rose rapidly to  67 ppot 7 days a fte r  incubation.

As expected, the HB| -  £5 content o f ammonium sulphate 

treated r o i l  vss high starting frcei the f i r s t  stsgs o f 

sampling, the value one day a fte r  incubation being 62.7 ppm , 

and that at the lest day being 95*4 ppm* There woe no 

indication o f a drop in HaJ -  H in  either o f the cases, 

starting from the f ir s t  stage o f sampling in the case o f 

ammonium sulphate and from 14th day in  the urea treated 

set* As the contents o£ KIĴ  — H were comparable in the 

so ils  treated with the two fe r t il is e rs  and as the values 

remained nearly the seme or were shewing progressive 

increase with advancing stage, i t  was presumed that 

inhibitors in  urea were net involved in the n itr ifica tion  

inhibition.

5. studies cn the e ffects  o f liming end inoculation with 
so ils  with high n itr ifica tion  rates.

This pert o f the study involved tha use o f red 

and black so ils  of Tamil SSadu Agricultural University, 

Coimbatore with pa values o f 7.3 and 7.5 respectively.
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and which a t i ttpocttd to have high n itr ifica tion  to t«i<

On* o f the purpose* o f using thaes so ils  m s to find I f  

the conditions o f incubation in  th is study were not 

euitabl* fo r  n itr ifica tion . fo r  this* the®# two so ils 

were incubated along with experimental la te r ite  s o il under 

the standard incubation conditions. The study continued 

upto 30 days* samples being drawn 5* 10* 15* 35 and 30 days 

a fte r  incubation. Another important objective was to  

use these so ils  as inoculants fo r  the supply o f n itr ify in g  

organisms on the assumption that the la te r ite  so ils  did 

not support high native population o f these organise*. 

Treatments o f liming were a lso included in combination to  

find out i f  supply o f Inoculum to  amended so il w i l l  induce 

n itr ific a t io n . The results (Table 9) ahowsd appreciable 

decrease in  EKlJ -  H content o f red and black so ils  o f 

Coimbatore* Sven on tha f i r s t  sampling# f iv e  daye a fte r  

incubation* the shJ -  S content o f red and black so ils  

ware 89.6 and 98.0 ppm# respectively* .which were much 

lower than the limed and unlimed la te r ite  s o il which had 

values o f 121*8 and 127.2 ps», respectively. Starting 

from these values of 69.6 and 98.0 ppm* there wee a
A

conspicuous and steady decrease in -  H to  reach the 

lowest values o f 33.6 and 10.1 ppm In the red and black 

s o ils . The data thus show reasonably fast n itr ifica tion  

and disappearance of .  W in  these two so ils . In the



79
7 11

la te r ite  t o l l  samples which war* also set fo r  incubation 

under the » a o  condition* during the mo* period, the 

path valuea of -  H content not ad a fte r  f iv e  d&yt o f 

Incubation remained nearly the same. As was observed in  

tha ea r lie r  incubation studies* tha values aven a ftar 

30 days incubation wera comparable to  tha Peak values.

In tha la ts r ite  s o il samples which wara incubated with tha 

rad and black so ile  a t a ra tio  o f Oil also, thare was no 

marked dacraaaa in -  H contact though tha liiaad sat 

bad lower values at tha laat stage o£ sampling, 30 days 

a fte r  incubation. However* hare also tha extent o f 

dacraaaa was not appreciable and not in any way comparable 

to  tha corraaponding ve.luer of rad and blacH so ils  o f 

Coimbatore • i t  Is  thus apparent that tha lat&rite so ils  

do not favour any measurable rata o f n itr ifica tion * not 

ccmperehle to  so ils  o f Coimbatore and those whose 

n itr ifica t ion  rates era eonxsionly reported. A probable supply 

o f Inoculum by s o il mixing also dees not appear to change 

the situation irrespective o f whether the so ils  ere limed 

or not.

A l l  the incubation studies discussed above 

repeatedly show a c o d s  latent Maintenance o f BhJ -  H 

produced in or supplied to  tha s o il .  Aa have bean concluded 

elarsvhare* the only lo g ica l conclusion appears to  be that



no  appreciable n itr ifica tion  occurs In the la ts r ite  

• o i l  under ordinary condition. Though attempts to  locate 

the factors responsible fo r  thia ware not successful# 

the fact that n itr ifica tion  probably dees sot occur in 

appreciable amounts is  brought out consistently free  a l l  

the incubation studies and estimations*

studies on the e ffe c t o f n itr ifica tion  inhibition 
materials oh growth and y ie ld  o f seise*

Tbits replicated f ie ld  experiment with malse was 

conducted with e to ta l o f 21 treatments which included a 

control with no 8 supply# urea alone and neem coated urea 

at 120 hg ha*"1# and urea at th is rate along with a l l  the 

materials used fo r  the incubation study* Among these 

materials were the standard n itr ifica tion  inhibitors applied 

at the standard rates. The fodder malse variety , A frica^

T a li  etaise# was grown fo r  e period o f 60 days and observations 

on various growth characters and R content and uptaXe ware 

recorded at periodic intervals* and KÔ  -  H contents 

o f so ils were also estimated at these intervals. The 

results on chemical analysis o f s o il (Table 10), aa expected# 

showed conspicuous differences apparently arising from 

sampling errors. The only conspicuous treatment e ffects 

were the comparatively lower KsJ -  H contents o f control
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et the f i r s t  etage o f sampling and tha vary low SÔ  -  8 

content a In a l l  the treatments.

Pate on growth parameters including plant height * 

le a f area index and dry natter production shewed Indications 

0£ advantage due to  application o f 8 though I t  vac not 

s ta t is t ic a lly  significant* When supplied with 8# tha 

differences between the accompanying inhibitor material* 

were not significant at any of the stages. Similar ware 

the results on to ta l fodder y ie ld  at harvest# but the y ie ld  

in the control was s ign ifican tly  lower than in the treatments 

that received fe r t i l is e r  8. The yield in the control wee 

2.89 tons ha*1 compered to  values in the range from 

4.07 to  7*20 tons ha*1 in  the other treatments. Results 

on 8 contents o f plant parts at various stages end those 

on to ta l 8 uptake also gave sim ilar results* As indicated 

by the increasing trend in growth ami y ie ld  o f the test 

crop by addition o f fe rtilis e rs#  the H supplying power 

o f the s o il was low compared to  crop requirement, as there 

was such a marked response to  added 8# any raal difference 

between n itr ifica tion  Inhibition materials would have 

become apparent as compered to  the treatment supplying 

urea alone. This is  especially so as there was enough o f 

rain to  result In substantial lose o f HQ̂  .  8 free* so il 

through leaching. The results o f the fie ld  studies elso
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thtt® •upposrt t\m coocluiioiut fro* th* iacubistlcm

ehovlng tl&»t th« r«t« o€ nitrification in tbs

Ut«rit* coil le inttStf^usts to bring «boat cj&viags

in H UB« ef^icivscf from tha itddition of nitrlfiotttioa

ii^ibitlon Mt«riai6*

J^3 tad b««n indicat«6 in thm li&t oi <^j«otlvfta*

th« Kftin piarpos« of the study vae to identify inSig«npu8

and •f£«GtiTo nitri-ficatios inhibition iiQ&t«ri«l». As tbs

soil di^ not support any consplcaous d«grftc of nitrification,

such s scr«anlng could not hm of£«ctiv*ly aons* Tho study

b»9f shotm consiatentXy tb«t qult« contrary to

•s(p«ctation« thb Isterltv soils do not fevour elgnificsnt

nltrificfttion una«r or^insry coofiltion®. tioeatin® th«

ffictors r«spencibl0 for this unusual bslavlour vss not

poseibXe froa th» ffstpsriitants coaduots^ in this study*

Further $tuai«s on tbsts ar« su^^sstsd a& pr^ctlcully «nS

scl^tlfic^lXy relwsat*



SUMMARY
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SWttfeRY

h  study va* conducted during the period from 

May 1964 to  Kcvenber 1665 at tha Collage o f Horticulture* 

Vellenifckara# Trichur to  screen plant Materials fo r 

n itr if ic a t io n  inhibition properties and to  test the fie ld  

performance o f the promising materials using fodder anise 

as the test crop* The screening pert vs a done using 

Laboratory incubation studies. A to ta l o f 17 materials 

*ere used fo r screening using standard n itr ifica tion  

inhibition Materials lik e  H-Serve (2 -  chloro .6 (trich loro- 

oathyl) pyridine) and seen cake fo r  comparison* The study 

ves done using la te r ite  s o il o f pH 5 *15. The so il vae 

supplied with 100 ppas H in  the form o f urea end maintained 

et 65 per cent o f f ie ld  moisture capacity* The materials 

were added at urea t material ra tio  o f 9 »3 and in tha case 

o f H-3arve* the rate o f application was one par cent o f H* 

Samples vsre drawn at Intervals o f 5# 10* 25# 20 and 30 

days and sa j and HÔ  -  H contents ware estimated. The study 

vss replicated thrice.

Since there was no marked n itr ifica tion  in  the 

soil# separate Incubation studies were conducted to  examine 

i f  factors lik e  build up of HhJ -  N to  values around 100 ppm*
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pg, organic matter content, cropping history# moisture 

le v e l o f incubation# source o f fe r t i l is e r  It and lack of 

microbial population vs re responsible fo r  the naturally 

low rate o f n itr ifica tion .

In the f ie ld  tria l#  in addition to the metsrials 

used in  the laboratory screening study# neem coated urea 

a lso  »ae included. Kitrogen at the rate o f 120 kg ha 

was applied basally. The fodder maize variety# Bfricao 

l u l l  Maize# was grown fo r  a period o f 60 days and observations 

on various growth charsetare# »  content end uptake at 

periodic intervals and fodder y ie ld  at harvest were recorded. 

The results o f the study ara summarised below.

1. By 5tli day o f incubation itse lf#  appearance o f

appreciable cjuanfeities o f HB̂  •  K from amide form
*

occurred. Hydrolysis o f urea was nearly over by 

10th day.

2. There vac no significant difference between treatments

in the pattern of ure* hydrolysis.

3. The content o f NilJ -  N increased upto 10th dey due 

to  conversion o f amide form to  hhJ fora# a fter which 

the leve l remained nearly steady.
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4* Thera ves no significant difference in tha KB̂

■ coat ant between treatment»  at any of tha stages.

Hanes aalaction of proaising not® r ia ls  to  ha used 

as n itr ifica tion  inhibitors could not bs dona based 

on •  IS contact in tha r o i l .

3* Tha content o f HO  ̂ •  K produced was comparatively 

Vary low* though i t  increased f r o *  a w an  valua o f 

2,31 ppa on 5th day to  6*02 ppm on 2Cth day.

Hereafter tha content renalned nearly tha saw .

6. SO* -  H contents in  tha d ifferen t treatments vara not 

sign ificant at any o f tha stages except in  tha cssa 

vhars uraa vae treated with H-Serve* which on 10th day 

racordad sign ifican tly  lower NÔ  -  W content than 

other treatments.

?. Tha n itr ifica tion  rate also  was found to  be vary low. 

Starting from an overall wan value of 3*19 per cent 

on 5th day* i t  rose to  6.91 per cent 10 days a fte r  

incubation a fte r  which the leve l tended to  remain 

acre or less at comparable values*

3. n itr if ic a t io n  rates in  e l l  the treatments was found 

to  be on per t i l l  the end o f tha incubation period* 

Fro* these results i t  was concluded that tha rata o f
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n itr ific a t io n  naturally occurring in the s o il  under 

study was negligible*

With higher amount of added urea* the time taken fo r 

the coapletion of hydrolysis wee found to  be prolonged.

10* The quantity o f fe r t i l is e r  nitrogen edded was not e 

factor deciding n itr ifica tion  and there was apparently 

no inhibition o f the reaction by the -  ft produced*

11* Raining the pH by liming could not increase n itr ifica tion  

rate in  the s o il.

12* Mineralisation pattern o f urea wee found to be sim ilar 

in  so ils  o f d ifferen t levels o f organ!a natter content 

and varying cropping history*

13. Urea hydrolysis Was slow at lower moisture levels*
i

when supplied v ith  100 ppm ao urea at 100 per cent 

f ie ld  moisture capacity* hydrolysis was nearly 

complete by 4th day. With decreasing moisture content* 

there was progressive delay in appearance o f peak 

HEJ -  N content* At 25 per cent f ie ld  capacity * 

hydrolysis was not complete even a fte r  11 days o f 

incubation*

14* At any o f the moisture levels tested* there was no

appreciable n itr ifica tion  a Ed hence the moisture leve l
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maintained in the Incubation experiment® ves not an 

Inhibiting factor fo r  n itr ifica tion *

15* Irrespective o f whether the eource o f nitrogen was 

urea or antnoniua sulphate# there was no appreciable 

conversion o f BftJ to  HOj -  fora . As the contents o f 

peak fltfj -  H war* comparable in  the so ils  treated 

with the two fe r t i l is e r s  and aa the values remained 

nearly the same# i t  was presumed that inhibitor* like 

biuret in  urea were not involved in the n itr ifica tion  

inhibition*

16* The red end black so ils  o f Coimbatore showed
-̂ r

reasonably fast n itr ifica tion . Decrease in MŜ  -  ft 

content started before 5th day I t s e l f  in these so ils .

1 7 . inoculating la te r ite  s o il with red end black s o il 

at a ra tio  cfi 9*1 did not Markedly decrease -  V 

content# Irrespective o f whether the s o il wee limed 

or not*

IB. in  the fie ld  experiment* KbJ and 80  ̂ -  H content*

o f s o il estimated at periodic intervale did not show 

consistent treatcent differences# except in control 

where HB̂  *  ft content at the f i r s t  stage o f sampling 

remained comparatively low. K0  ̂ *  ft content In a l l  

the treatment* was very low*
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19>, Cbeerv&ticne on various growth character* like a**n 

height, hhX end dry wetter production did not show 

any significant treatment differences* The lowest
ii

values were recorded in control* though the differences 

were not s ta t is t ic a lly  significant*

20* Plant height Increased with advancing age* the rate 

o f increase was higher in the early stages* Increase 

in height a fte r  45th day was low* Xa i  end dry natter 

production showed a steady increase fro *  eowing t i l l  

harvest.

21* The fodder y ie ld  in  none o f the traatmant* receiving 

fe r t i l is e r  M showed significant superiority over 

untreated urea* In control* which received no 

fe r t i l is e r  nitrogn* the yield  was s ign ifican tly  lower 

then in the ether treatment® •

22* Compered to  nitrogen content in leaves* values of 

nitrogen content in rest of plant parts were found 

to  he lower* In both the cases# nitrogen content 

showed an increase upto 30th day end thereafter i t

declined*
" af

23* Nitrogen contents o f plant parts In e l l  the treatRants 

were on per with untreated urea except in control 

where the values were s ign ifican tly  lower.
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24* Nitrogen uptake increased progressively with 

increasing eg# of the crop*

25* Xn the treatment which received fe r t i l is e r  nitrogen# 

nitrogen uptake values were s ign ifican tly  higher thsn 

in control upto 30th day.

26. From the crop response# urea treated with various 

material* including nes* costed end H-Serve treated 

urea ware found to  ha on par with untreated urea*

27* The overall conclusions from the study were that

( i )  The so il had naturally low rate o f n itr ifica tion  

and hence no added advantage can he expected with
i

the use o f n itr ifica tion  inhibitors.

(11) Factors lik e  organic natter content# pH# cropping 

history and microbial population did not epptar to toe 

responsible fo r tha low rate o f n itr ifica tion .
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Appendix I*  Weather data (weekly average} fo r th e  cropping period
(September 1985 to  Kcvseber 1905)

Week Ho. Month and date R ain fall Temperature R elative humidity Sunshine
(as) Maximum

(°C)
Minimum

(°c)
Forenoon Afternoon hours

36 September 3-9 5 .0 0 30.36 23.16 93.43 71.71 4 .23

37 September 10-16 8.44 29.06 22.24 91.86 . 71.14 5 .3 9

33 September 17-23 • 31.40 23.11 91.57 59.43 7 .81

39 September 24-30 2.42 31.16 23.34 83.71 72.14 5 .23

40 October 1-7 19.03 30.64 22.84 91.86 74.71 4.14

41 October 8-14 6 .82 30.50 22.49 92.43 67.43 5 .99

42 October 15.21 32.97 30.91 22.04 02.57 63.71 8 .1 7

43 October 22-28 36.97 32.10 22.40 86 .57 62.29 6 .86

44 October 29-4 Hoe. set 31.97 23.54 80.00 59.43 7.70

45 Hoveaber 5-11 2.93 30.56 22.89 87.29 72.00 2.50

Source * ter© logical observatory# Vel I k nlkXar*



Appendix I I .  Acalyaitt o f variance for HĤ  and S0~ nitrogen contant in  s o i l

Source ae

Mean squares

» a j  -  H (ppn) nor3 -  a (ppe)

5th
day

10th
day

isth
days

20th
day

30th
day

5 th 
day

10th
day

15th
day

20th
day

30 th 
day

Total 56 a . _ • . .

Treatoanta IS 62.31 36.39 29.65 1 3 .6 7 29.06 ,1.81 4.17* 5.36 . 3 .06 1. 00

Error 36 62.07 43.96 33.47 15 .75 19 .33 2.41 1 .7 7 5.43 5.30 5.68

*  S ig n ifica n t at 5% le v e l
* *  S ig n ifica n t a t  1% le v e l



AK«ofli* I K . Mwiyaia Of » * r la n c  fo r  n itr if ic a t io n  r a t .  to  tfc. t o i l

Source

Total

Traetraant

*rror

Keao squares

H itr ifica tion  rate 96)
d£ ■__  . — -

5th day 10th day 15th day 2Qth day _ —i ^ !L

3.44 1«
56

16 3*22 3.03

3S 4.93 3*62 ***1 S*62 6



Appendix IV* Analysis of variance for SflJ -  B content ,1a laterite eo ll
on liaing and/or addition of rad so il or blaefc so il

Source d£

5th day

atsaa squire*

-  8 (pp«)

10th day 15th day 25th day 30th day

Total

Treatment

Error

IS

7

3

363.80**

12.52

855.24** 2086.82* 3027.08** 3447.57**

10.90 23.89 13.72 115.89

* S ignificant at 596 level
** Significant at 156 leve l



Bean squares

Appendix i l l *  Analysis ©f varies nca fo r  n itr if ic a t io n  ra ts  in  the s o l i

Sourc*

Total

Treatment

xrror

g£ K it r i f  icetioo rat* 96)

5th day 10th day 15th day 20th day 30th day

56 

IS  

38

1.22 3.03 7.26 3.44 1.31

4.93 3.62 S.51 5.62 6.41



Jsppandia XV* A nalysis o f -variance fo r  Hh£ -  B content in  la te r ite  a o il
on liming and/or addition of rad s o i l  or blaet: s o i l

Source d f

Maea equerae

ShJ -  H (p m )

5th day 10th day 15th day 25th day 30th day

Total 15

Treatment 7 363.80** 855.24** 2036.82* 3027.08** 3447.57**

Error
p

3 12.52 10.90 23.89 13.72 115.89

* S ig n ifica n t at 5ft le v e l
** S ign ifican t a t lft l« v a l



Appendix V. Analysis o f  variance for  mean height o f plant 0  end le a f  eree
index a t d i f f e r e d  stages of growth o f  soaise

Keen cquaree

Source df Mean height Ccn) Laaf area index

15 I>A5? 30 PAS 45 BAS 60 BAS ■ is ms 30 CAS 45 PAS 60 TAS.

Total

Replication

Treatment*

Srrcr

62

2

20

40

3.35

14.23

14.73

727*63**

527.80**

208.72

686.00

1099.36

641.54

685.63

917.89

597.91

0.01

0.01

0.01

■' Ao

6.59**

1.53

1.12

27.61**

3.06

2.89

12.74**

3.90

2.64

*  S ignificant e t SH leve l
* *  S ignificant at 1* le ve l 
■9 Ce$e a fte r  sowing



Anoendi* V I. Analysis o f variance Cor dry weight per plant at d iffe ren t stages 
o f growth o f aaise and fodder y ie ld  a t harvest

Source <3f

Kaan »q*»ra* yodder yield  
a t harvest
<ton» ba"*1)

Pry weight <g plant'"' )

15 BAS® 30 BAS 45 BAS 60 BAS

Total 62 ■a* me1 - -

Replication 2 0.00 9.10** 290.73** 1636.41** 0.04

Treats* nts 20 0.02 3.05 37.16 121.31 0.14*

Error 40 0.01 1.73 34.23 IS 9. 91 0.07

*  S ignificant at 536- leve l
** S ign ificant at 136 leve l
#  Bays a fta r soring



Apx*nflix VXI. Analysis o f Y*ri«ne* for nitrogsn  content o f l« * f ana r e s t  o f  plant
parts a t d ifferen t stages o f growth o f naira

Scare© Off

keen square*

nitrogen content lea f & ) nitrogen content o f rset o f plant 
parts &)

15 DAS® 30 BWS 45 HAS 60 HAS 15 HAS 30 DAS 45 DAS 69 DAS

Total 62
■

. . m

Replication 2 0*17 0.10** 0.13* 0.03 0.34** 1.94** 0.06 0.02

Tretataenta 20 0i24* o .is * 0 . 20* * 0 . 11** 0.30** 0.25** 0.14* 0.09

Error 40 0*13 0.07 0.06 0.04 0.12 0.09 0.07 0.07

* S ign ificant * t  &% leve l 
** S ign ificant at laurel 
$ Bays a fte r  sowing



Appendix V III. A nalysis of variance for t o t a l  nitrogen a stale* e t
d ifferen t stages o f growth o f  malxe

Source d£

Mean squares

Tota l nitrogen uptake Cmg plant” 1)

15 DAS® 30 BAS 45 BAS 60 BAS

Total 62 w‘ •M . _

Replication 2 3.03 10222.66** 144394.50** 548143.00**

Treatment* 20 23.20* 3507.24* 31533.05 57751.70

Error 40 12.30 m i .  GO 32902.50 56736.00

*  S ignificant at 5# le ve l
** S ign ificant et 1J4 le ve l 
6 Days a fter sowing
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ABSTRACT

The present study 'screening plant materia Is 

fo r  n itr ifica tion  Inhibition properties and testing f ie ld  

performance o f promising materials' was conducted during 

Kay 1984 to  tfovertber 1985 at the college o f Horticulture, 

Vellanikkara« Trichur• A. to ta l o f 17 o&tariale ware used 

fo r  screening using already proved n itr ifica tion  Inhibition 

materia la lik e  M-Serve and neam cake as reference* 

N itr ifica tion  rate in the s o il was found to  be very low and 

there was no appreciable conversion o f font to  HÔ .

Since there waa no significant difference in  the content 

between treatments due to  the naturally low rate o f 

n itr ifica tion , eelect ion o f promising materials possessing 

n itr ifica tion  inhibition property could not be done.

Attempts were made to  locate the factors that resulted 

in  the low rate of n itr ifica tion  in  the s o il.  Organic 

matter content. pa, cropping history, amount o f HhJ -  R 

build up in  tha co il, incubation conditions and lew microbial 

population ware cot indicated as responsible fo r  the noted 

low degree o f n itr ifica tion .

In red and black so ils  o f Coimbatore, n itr ifica tion  

was appreciable and there was fast disappearance o f WflJ -  M.



Data on various growth pa raws tore lik e  naan 

height, UM and dry matter production of the test crop, 

fodder maixe, did not show any treatment difference*

The yield  in the treatment which received no fe r t i l is e r  

nitrogen wes sign ifican tly  lover than in other treatments. 

Similar were the results on nitrogen content o f plant 

parte at various stage* and those on to ta l nitrogen uptake. 

The addition of materials used ae n itr ifica tion  inhibitor® 

did not shew any added advantage over untreated urea since 

the degree o f n itr ifica tion  in the so il was not appreciable.




