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EFFECT OF GREEN MANURING ON THE NITRIFYING ACTI¥1TY OF"
THE SOIL AND DRY MATTER YIELD OF WHEAT

Altaf Hussuin and Muhammad Lbrabhim*

In u laboratory study the cltect of varying doses of dhancha
{ Seshania aowlfeota) applicd in combination with 200 lhs of Nfacre
gither us gmmonium sulphate or s urea on the oitrifying activity
of the soil and dry matker vield of wheat was observed. It was
noted that nitrogen uptaks and dry matter yield increased signifi-
canlly us the amount «f green minore increascd as compared to
amronium sulphate of urea applicd singly.  Maximum recovery
of nilrogen occureed where 5 tonsfacre preen manore was added.
Loss of nmitrogen occureed by adding greon manurs, which inereased
lincurly with the green munure dose.  Green manure decredsed
NH-N and NO3-N ul the tinte of sowing, but fncreased as time
alter sowing inercised as compared to urca or ammonium sulphate
applied singly. NOz-N present in the snil and taken-up by the
plants when counted together, wis maximum on 120 duys after
SO,

INTRODUCTION

The desirsbility of maintaining or inercasing the soil organx matter
is well recognized, but in this ape of fertilizers, there has hoen litile tendency
e lonk upon the benefits drived from it. However, for & developing country
like Pakistan, ulong with the artificial (ertilizers much emphasis should be given
on the maintenance of soil organic matter, Organic matter plays a vital role
in microbiclogical. chemicul and physica] aspects of sail fortitity, adl of which
are important factors in plant responses.

Farmyard manure and green manure arg twa mwjor seurces of srganic
matter in Pakistan.  The supply of Tarnyard manuee is deevcasing day by Jday
due to mechanized farming, and hence the oponanc: of green manuring is
inereasing.  Green manuring done for seveeal vears with sweet clover signifi-
cantly ingreuscd (he yield of corn, field beans, sugar beat, oat and wheat {Davis,
1942, Annual addition of grosi rye, straw, alfalla, leaves and manure to sand.

* Daparemant of Soll Sglence, University of Agriculture, Faliziebad.
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and clay soils For 20 yeurs tended o inercase the mean yiclds of the crops grown
in the fi=ld (Hilstead and Sowden, 1968).  The green muanuring done by crops
having C!N ratio loss thun 35 signtftcantly increased the dry matter yield and
nitrogen uptakn by wheat, whereus, the crops having C:N ratio more than 33
decreised it (Pink and Gaddy, 1948). Release of niteogen from wide variety of
arganic materinls added to soil was studicd and found that muterials having
nitrogen content more than 2.5% released sufficient nitrogen for crop needs
{Parbery and Swaby, 1942). A quick rclease of nitropen from the materials
containing mote than 2,55 nitrogen was ceported (Ensminger and Pearson,
[950). Berscemn hay (C:N ratio, [4.7) decomposed more rapidly {Gaur ef af..
(970},  Addition of luping alongwith ammonium nitrate incrased the NOy-N
l=vels although it resulted in small loss of mitrogen (Gatarta, 1963).  The uddinan
of grecn manure with urea decreased the recovery of total nitrogen (Pink et 4f.,
1945). Similatly, the addition ol green manure alongwith ammonium sulphatc
decreased the nitrogee recovery (Takai et af., 1967a k). Hug:ain (1973) found
that di-ammlonium phosphate was niteified guicksr and was followed by
smmonium sulphate and urca in descending arder,

S, in this study the eflect of vurying doses of preen muanure applicd at
the time of sowing, supplemented with 200 lbs Nlacre eithor us smmanium
sulphate or as ur:a and 10} Tbs PyDg/acre on the dry matker vicld, nitregen
uptzke, nitrifleation and nitragen rcc'over:r' by wheat was studiced.

MATERIALS AND METHODS

The work reported wis careied out in Soil Science Labor:tories, University
of Agriculture, Lyallpur during 1973-74.  Twenty five lbs of normal sandy clay
lnam sail of pH. 1.78; EC:x103, .78, total nitrogen, 0.04 3; saturation
percontage, 32; und cation exchange capacity, 7.9 me/100 gm of goil was
taken in glazed pots. Green manuring by dhancha (Sesbanin aculedta) having
N ratio [7.5 at the rates of 0, 5, 10, 15 and 20 tons/acre®, nitrogen in one set
as ureqa and in other as ammonium sufphaic at the rate of 200 1bs Nfacre* and
100 Ths P4Qs/facra® as triple super-phosphate to each pol were added and mixed
with drv soil and then pots were watered belore sowing,  When the soil cume
to “vattar™ ie, November 19, 1973, wheut variety "“Chenab 70" was sown.
Water was applied regulatly according to the needs of the crap.  The crop was
harvested after 30, 60, 90 and 120 days after sowing. The plant material was
first air dried, then oven dried at 65°C and the dry matier yield was recorded.
The plafil samples were ground i grinding milt and analysed for total nitrogen

—— e ————

¥ Aore means 2 million 1bs of soll.
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by micro-Kjeldahl mothod (Jacksan, 1958}, Soil samples at the time of sowing
and at each harvesting time wore collested and total nibragen, NH-N and
NO;-N were estimated according to Jackson (1938) and NO,-N according to
Brince (1945). N uptake was calculated by miultiplying the dry wi/pot by its
N contents.

RESULTS AND DISCUSSION

The results fTable 1} indicate that dry matter yicld of wheat was highly
influgnced by the green manure application and time intervals.  All the doses
of preen mianure increased the dry matter yigld significantly as compared to
captrol.  The increase in dry matter yield was proportionate to the increase i
the dose of green munure and the differences among green manure doses were
highly significant. At all the time intervals 20 tonsfacre green mianure have
given the highest and contred the lowest dry matler yicld,  Other doses were
inbetweon conteol and 20 tonsfacre greon mantre, Amnionium sulphate gave
slightly higher yield than urea, but differences due to them were insignificant.
Differences due to tme intervals, i.c., 30, 60, 90 and 120 days, were highly
sipnificant wmong themselves.  The highest dry matter yields from ammaonium
sulphate and urca applied in combination with 20 tons/acre green manure wore
10d 51 and [04.35 pms/pot sespectively, on 120 days of sowing, and were
approgintately 66.2 % more than contral.  The increased dry matter yield by
greel manure as compired to inorganic-N sources and by higher green manure
demes compared o lower doses might be due to its narrow C:N ratio; which
instead of immobibizing the inorganic nitrogen may have released its own
nitragen and hence had givea higher diy matier.  Similar rosults were ceported |
by Davis ([942), Pink and Gaddy (1948) and Halsteud and Sowden (1968}

The effcer of green manuring on the nitrogen uptake revealed that all (he.
dnses af green manure increased nitrogen uptake (Tablz 23 sipnificantly than
check and the ingrease in uptake was proportionate te the increase in the dose
of the manurc. The diffzrences due to green manure dosos were significant
among-themselves, The uptake on 30 days was not much affected by green
manure doses but at 60, 90 and 120 days the uptake ol nitrogen increased with
an increass in the time intzeval, and cach tme interval was significantly different
shan the other, The nitrogen uptake was stightly more where green manure
was applicd in combination with ammonium sulphate as comparad Lo uren,
but diffcteticss woere insignificant. The increased uptake by the addition of
graz1 manure might b2 duz o increascd rate of mineralization (Parbery and
Swahy, 1942; Ensiminger und Pearson, [930: and Gaur et @f, [9M). The
reeavery of aitrogen inoraased by the application of 3 tomsfacre green manure
but increasing doses of green manurc decreased it. The MItrogen recovery
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Table [. Effecr of green manuring on dry maiter yicld of whegt {results are
gmsfpot and average of three repeats).

Grreen mantre tons/were
Timz intervals — e

duys 0 5 11} 15 20
N-200 Ibs as ammaoninm sulphate

0 : 1.08 1.05 i.06 i.18 [.2%

&0 .02 i0.08 12.05 13.6H 15,85

90 2B.TT 35,15 w1z 4177 47 .42

120 62.85 620 RT.3I0 af . 4% 10451
N-200 1bs as urea

30 [.07 1.0 [ .06 [.12 1.23

6l 1.3 3. 6] 11.45 13.33 f_ﬁ.BI

) 28,35 M.77 k] 4], 52 47 42

120 &1.63 75.62 B7. 15 91.22 104,32

Table 2. Effect of green manuring an nitrogen uplake by wheat {results e
gms/pot and average of three repeats).

Grreen mouiite Lons/acre

r—_—

Time interyvals —_— ——— -
days 0 5 I 15 0
W-200 Tby as ammonium ﬁlllpEl:-:-“ o o N

30 .062 (+.060 0.051 0.6k 0,076
&0 363 0474 0. 601 0.700 {+. 8458
0 [.022 [.272 1.452 I 598 1.934
120 g 1527 1.985 2.302 2. 48] 2.957
W-200 1bs as urca
a0 0.061 0.{58 0.l 0085 4073
ol .342 0. 449 0, 5495 0. 68D 1.842
20 0998 1.252 | .431 1.578 1 906

120 1.516 [.958 2.292 2.472 2.4z
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for 0, 5, 10, 15 and 20 tonsfacre green manure were 258, 26.0, 24. %, 23.2 and
22.8 % respectively at [20 duys ufter sowing, Time interval showed positive
clizct and nitrogen recovery incesaced with increasing time interval.  Muximum
nitrogen recovery wias ab 120 duys and minimum at 30 days of time interval,
Recovery was slightly more in case of ammieniunt sulphate as compared to urea,
The deercused fecovery of nittogen with increasimg deses of peeen manure
might be due to higher undecomposed material which took longer time for
decomposition than the lower doses.  The nitragen losses increased by increasing
the dose of groen manure, and were 002, 2.6, 5.1 and 7.5, for 5, 10, 15 and
20 tomsfacre green manoce respectively at 120 diays after sowing. Resulls are
in apreement witl Gaterly {1963), Fink {1945) and Takai er af. (1967).

The application of grean manure decreased the NHg-N (Tables 3 & 4)
as comparcd W ammonium sulphate and ures at the time of sowimg and the
decrease was proportionate to the amount of green manuee, bul on 30, §0, 90
and [20 days opposite trend was observed 1e, NH =W increased with increasing
the amount of green manure although the totel NH =19 decreased significantly
with increasing time interval.  The decrease in NH -N with timte was due to ity
nittification, The dilferences due to urea and ammonium sulphate were
nom-sighificant,  The increased MM <N with increasing deses of green manure
might be due to mineralization of organic nitrogen of green manure.  Results
are in full aceordance with those of Gatarta (1963). NOz-N {Tables 3 & 4)
increosed by the application of green manure @5 compared to inorganic-IN
saurces and s the dose of green manure increased e NOp-N inereased s
vompared to respoctive lower dose ot #ll sampling times.  NO-M increased
i all the doses at 30 doays after sowing.  Ax the incubation time increascd
the NO3-N deereased il they disappearcd on 90 days in 0 and 5 tons and on
120 doys in 0, 5 and 10 tons, but persisted in 10, 15 and 20 tons on 20 days
and i 15 and 20 tons of green manure on 120 days though in small amounts,
Urea and ammoniuom sulphate had shown similar results.  Higher amount of
NQ,-N due to higher doses of green maoure may be due o higher NH-N
mincralized from organic nitrogen present in them which persisted upto 120
days. It can alse be postulated thar the activities of Mefresomenas and
Witrobecter were not the sume.  NO03-N (Tables 3 & 4) ar the time of sowing
was mare where inorganic-N alone was applicd and it decreased with increasing
the amount of green manute, On incubation NOy-N incressed by the appli-
ztion of green manure upto 60 days but in control it was maximom on 30 days
after sowing. In groen mtanure after 60 days und in control after 30 days
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Table 3. Effec: af green manuring applicd in combination with anumonium
suiphate on nitrifving activity of the soil.

Green manure tonsfacre
Time intervals —_— .

days 0 5 I 15 20
Total-N in s0il (ppr)
' 0 520 670 830 90 1140
30 30 660 520 430 1136
a0 480 620 70 g1 1060
20 420 530 630 820 920
120 390 HH 630 gL 830
NO3-N in soil (ppm)
0 i3 33 32 3z K1i]
o ; : _ 50 52 52 54 56
a0 £} 39 a7 74 3]
90 27 kL] 43 4% 58
120 19 24 27 30 36
NO3-N in soil {ppm)
1] 2 3 5 5 i
30 & 7 14 12 15
60 4 4 6 7 |
e ( 0 2 5 7
120 { 0 0 2 3
NH4-N in w1l {ppm)
1) i) 93 0] vl B9
30 62 6l a3 a4 66
60 A n 35 38 d[
90 23 24 24 26 27
(20 15 15 [& 13 19
NO3-N in svil4-taken by the crop {ppm)
0 35 33 32 iz 30
3 ] 5K 58 Ll 63
a0 &4 iz [21 138 162
20 Il® 152 172 141 230

120 154 200 232 25} 299
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Table 4. Bffccr of green manuring applied in combination with urea on the
nitrifving aetivity of the soil,

Green manure toosfucre
Time intervals P

days 4] 3 10 15 20
Total-N in soil {ppm)
0o 520 660 820 950 1130
30 HM) 650 810 a7 1120
L] 470 630 760 900 1070
Y0 430 560 700 830 930
120 390 S00 GE0 T30 g0
NG-4N in soil (ppot} :
0} 3l Kl 2k 27 26
ki) 52 51 53 54 57
&l 58 a0 66 75 85
80 28 40 42 a0 54
120 18 25 78 29 £l
ND3-M in suil (ppm)
0 { 2 4 3 5
30 4 1 14 13 b4
aly 3 5 7 a 10
] ¥ 2 i} 5 o
120 0 { i} 2 4
NH;-N i soil (ppin)
0 o3 Yl 9l 63 87
30 a2 63 65 66 68
&) 32 34 36 7 42
&0 23 s 23 27 29
120 5 7 18 20 21
M04-N in soil 4 taken by the crop (ppm}
o 3l 30 28 27 24
3o 57 56 58 60 a4
Lili 68 100 [1% {36 (a0
o0 117 i5l 162 190 128
120 152 199 232 244 297

NO5-N content of the soil started decreasing and went on deereasing till 120
davs. Ammonivm suiphate and urca behaved simtilarly and did not differ
significantly Irom cach other. The incrcase in NOy-N during corly stapes
might be due 10 greater nilnfeation of NH-N/mineralizution of organic-N
and/loss uptake by the crops and hence the decrenss ut Litier stages might b
due o preater uptake by crops and less NH-N/mincralized-N from green
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manuce. Nurfeation had not stopped at any stame and MNH4-N remained
awalible cven where mo greem manure was applied.  Similar cesults wers
reparted by Gutarie (1963) and Hussein (1973), I we sem up the NOo-N in
the suil wnd NO3-N tuken up by crops Gussuming that wll the nitrogen Luken
by plants was in NOy form) it is clear (Tables 3 & 4} that nitrate formalion
cotlinued and maximum NO3-N was on 120 duys after sowing irrespective of
the source and dose.  The maxinuum NOy-N was where 20 Lons green manure
and minimum where inorganic fertil zzrs 2lone were applied and the remuining
doses were inbetween aceording to the amount of green manure.  In Fallow
lands it had been reported by some workers that nitrate formation stopped
after cortain time, although the NHg-ions were present, whereas, under CTORS
as NGOy wers continuowsly comsiitied by the plants the NCy iormation continusd
till the end of NH ~lons.
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