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Manurial Experiments on Rice

IIl. Application of green manures in cuméinaﬁuﬁ with Phosphates*

By

C. HANUMANTHA RAQ, = sc. (Ag.),
Probationary Distriot Agricultural Officer

To maintain the food supply for an ever increasing population every
endeavour for conserving the essential elements of soil fertility will have to
be made, more so, in theee days of acute food shortage. The productive
power of soils is steadily reduced when successive d_ri:rps' are grown and no
-adequate manuring is made. Organic matter is the sheet anchor of soil

* Parte 1 and 2 were published in M, A, J. XXXV and XXVI 1950.
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fertility in this tropical climate. The soils in almost the whole of Madras
Presidency are generally deficient not only in organic matter but also in
nitrogen. (1) For replenishing the organiec matter depleted from the soils
green manuring is the cheapest way. Green leaf manures not only supply
essentinl plant nutrients but also improve the physical structure of the
soils, The oxidation of manures resulting from the decomposition of green
manures is said to assist the réndering of elements already in the soil more
available as plant food and has a stimulating effeet on the activities of
beneficial organisms. Green manure in combination with phosphate ferti-
lisers was found to yield best results in several places notably at
Agricultural Research Stations, Samalkot and Manganallur (2). Among
phosphatic manures the results with superphosphate and bonemeal was
found to be encouraging in their direct "and residual efiects. Hutchinson
and Milligun (3) showed that the addition of superphosphate to green leaf
promoted its ‘decomposition better even in a season when the moisture
content is not high enough to allow of rapid decomposition of the green
manure crop. Work at Pusa indicated that under natural conditions
phosphates in organic combination became more available to plants. To
test these findings at Anakapalli and to find out:

(1) The optimum quantity of green leaf (sunnhemp) required for
recording maximum yields in paddy, (2) whether the application of
phosphatic manures is necessary in addition to greed leaf, (3) the from
and quantity of phosphatic manures to be applied and (4) the economies
of green manuring, an experiment was laid out at the Agricultural
Researeh Station, Anakapalle in 1937.38 and continued for a period of
five years, The results of the experiment are summarised below:—

Material and Method: There were twenty treatments in all, green
leaf and Phosphoric acid treatments being tried alone and in combination
(a) 3 levels of green leaf, viz., 4,000 lbs., 6,000 lbs. and 8,000 lbs., sunnhemp
per acre, (o) two forms of phosphoric manures as bonemeal-superphosphate,
(e) two levels of phosphoric acid wiz., 10 and 20 lbs., phosphoric acid and
(d) a control, no manure. The layout was a factorial design replicated
four times. The planting was done with 6" spacing either way. The
experiment was continued year after year in the same field. Seedlings
from a rainfed nursery, which is common in this distriet were planted
every yvear. Since the raising of the seed bed depended upon receipt of
rains and plantings could be done only when water was available in the
diversion channels which are full oniy if the monsoon is favourable, ages
of seedlings at planting and dates of planting differed [in each year. The
experimental plots were dug out and turned in every year and the required
amount of green leaf was spread over the surface in the treated plots and
trampled in 3 or 4 days prior to planting. Bonemeal was also applied
along with the preen leaf. Superphosphate was applied at planting time.
The variety grown was G. E. B, 24.
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Results and discussion: The main factors that are rcapnnﬁlb]ﬁ for
difforence in yiclds of paddy in Vizagapatam distriet are (&) Mu.nunng
(b) the age of seedlings and (¢) time of p].!mtrtng Tach factor is dealt
with separately below :—

(n) Bffect of manuring : 'The figures presented in the table (1) below
indicated that the response to green leafl manuring was marked and that
inereased doses of green leaf contributed to incréased” grain yields.
Increases due to addition of small guantities of either bonemeal or super-
p]msphate were insignificant and erratic, Superphosphate, however, tended
to give slightly better yiclds than bonemeal on the same phosphoric amd
basis. There was no interaction between green leaf and the different. k:nds
or doses of phosphatic manures. Moreover one of the good pmnt.s in green
leaf manurmg was reported to be ite ecapacity to bnng into. Bnluhla form
the available phosphorie ueid in the soil. The bﬂneﬁcml effgct of green
manuring on grain yields was more marked in vears of belated rainfall and
late plantmg conditions.

TABLE I.
Grain yields in pounds per acre
1. Green leaf.

Treatment. 1037—'38, 1936-—30, 1039—'40, 1040—'41.. 1941—'43.
000 1b. per aoré ... 1015 3367 1968 3437 2476
6000 Ib. per mcre .. lois © 31T 1762 * 3007 2354
4000 1b. per acre e 1718 2527 1623 - 2648 2038
0 1b. per acre .. 1360 2146 954 2182 1521
General Mean . 1728 2786 16562 2818 2007
Standard error of treat- ’
_ment mean cee 37000 41-95 3728 38-48 4048
Critical | difference &t '
P—0-0b ... B4'B3 108-64 10584 109-45 11500

. - Phuiphnteu.-
Super 20 Ib. phosphoric

acid per acre e 1871 2276 1603 2816 =210
Super 10 1b. phesphoric .

acid per aore e 1721 2848% 1564 2030 2162
Bonemeanl 20 1b. phos- )

phorie acid per acre cee  1TDE 2844 1607 2768 004
Bonemeal 10 1b. phos- ' .

phoric ncid per acre =~ ... 1707 2777 1505 2747 2080
HNo phosphoric aeid .-« 10G88 2724 1482 2803 2030
General moan .. 1728 2780 1652 2818 2097
8. E. of Treatment mean ... 4164 46°88 41-64 - 43-03 45°26
Oritical  difference at : # . - R .

- P—0'05 - e 8146 132°68 11823 12271 12000 -

i

-With regard to straw yields inyéars when’ pln.ut.mgs were: dalu.yed a8
it 1939 the increases in yields in green manured plots seemed to' be more
a8 in the case of grain yield.
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TABLE Il

Yield of atraw in lbe. per acre.

1937—"38 1638—"38 1930—"40
] ™ = L '™
: . & £, &,
= o T o E E et
=
Treatment .E‘ £ g3 i% E B .E"::‘ E = g
e 2E 2R a ©8E
E =] ﬂ F 2 o E (=]
g Eg g Eg £ £8
& ® @ -2 @ o*®
1. No manure 1760 0 2904 0 1405 V]
2, Bonemeal to supply 10 1b. Pslg ... 1865 6 2482 =8 1457 =2
3. Bonemesl to supply 20 Ib. P=0jp ... 1944 10 2852 5 1634 o
4. Buper to supply 10 1b. Pals 1666 -5 2482 -5 1506 1
5. Buper to supply 20 1b, Paly he 168 =10 2666 ~1 1497 1
8, Green leaf at 4000 1b, - o130 21 3232 1% 1881 28
7. Green leaf — 40001b. -+ bonemenl
to supply 10 1b, Pu05 2426 38 3481 28 2106 41

8.  Green leaf to supply 20 Ib. Py 05 ... 2204 25 35566 31 2180 46
9. Green leaf + super to eupply

10 1b, P20g ..o 9482 41 3777 40 2009 40
10. Green leaf to supply 201b. Palyg ... 228 2@ 3630 a4 20563 37
11. Green leaf at 6000 lb. por acre ... o444 .80 4704 ., 74 2287 ~53
12. Greon leaf at bonemesl to supply

10 1b. Pals peracre v 25606 45 4566 68 2493 67
13. Green leaf at 20 lb. Paly per

aoTe e 2640 50 4583 69 2471 65
14. Green leaf + super 10 lb, Paly

POT BCTS 2648 50 4744 75 2546 =70
156. Green leaf + super 20 1b. Po0g '

per fcra - 2301 48 4744 T4 2484 ~6

16. Green leaf at 3000 1b. per acre .., = 2556 45 4777 97 2697 i
17. Green leaf -+ bonemeal to supply

10 1b. Pa05 per acre .. TOB3 69 B200 94 2716 81
1E. reon leaf -~ bonemeal to supply

20b. Poll; per acra - 2655 45 5200 a4 2716 51
18, Green leef - super to supply

10 1b. P20y per acre .. BB11 48 5777 114 2738 $3
20. Green leaf 4+ super 1o supply

="7201b, Py per nore 266 51 H000 85 3018 102

The combined effect of phosphates and difierent doses of green
manure was more marked in such seasons, the incrense heing 419, 67% and
87% over no manure plots. Even in niormal seasons the combined effect of
green leaf and phosphates over green leaf alone in the different treatments
was marked in the case of straw vields. Ae in the case of grain yieldas.
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green leal with super-phosphate was more beneficial than green-leaf with
honemeal, Between the different levels and forms of phosphorio  aeid
there was no perceptible differcnee in straw yields.

(b) Age of seedlings and time af planting: At Anakapalle it
was observed thnt seedlings whose ages ranged hbetween 5 to 9 weeks  did
not show significant diflerence in yields in case of early and -late vnricties,
In the case of season bound varieties like G, E, B, 24, it was I_.lﬂtriﬂ'ﬁd. that
reedlings aged 6 to 7 weeks were best suited for this locality. 'In this
experiment G. B. B, 24 was planted and the ages of seedlings and yields of
grain from manured and unmanured plots are furnished below :

led of grmn in lb. per acre “, inorosss
Age of seedling e ‘OVer no
Msanured Unmanursad menurs
40 dayse - 2927 2403 A7
46 days 2905 2435 19
Al days 1788 1524 17
61 days 2202 1776 24
76 days 1661 1218 36

Forty to forty-six days old seedlings gave good vields. The results
are in exact conformity with those recorded previously on this station.

(¢) T'ime of planting: It was observed under  Anakapalle
conditions, that for medium duration varieties the effective tillering phase
ia between the 30th and 60th day after planting, provided that, the plants
are normal, the seedlings are young and the post transplantation period is
long. These are conducive for better crop performance as the results
(1938 and 1940) in this experiment indicated. As mentioned already
due to the absence of regular irrigation system, lack of assured water
supply and because of the seasonal visicitudes paddy plantings in this
district are often delayed and at time% uncertain. In this: experiment the
beneficial effects of manuring were felt' more in the seasous when the
post transplantation period till flowering was short. Results are furnished
below :—

Post tra.napiaﬁta.tiun period (from % ingreasec in

Year planting to flowering) in yisld over no
number of days - manure

1940 82 17%
1938 80 19
1937 60 17%
1841 48 24,
1932 - . 43 a6

In view of these results the advisibility uf graan manuring pnddj' in this
district cannot be over emphasised.
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" Econmomics: The economics of manuring are presented in table V.
The indications were that (1) inoreased ¢loses of green leaf enhanced
the margin of profit which ranged between Rs. 10/- and Rs. 21/- for the
five treatments but the increased profits over no manure recorded by
treatments 8000 Ib, and 6000 1b. per acre were practically similar. (2)
application of phosphutic manures as benemeal and superphosphate alone
“at 10 1b. P, O, and 20 1b. P, O, per acre resulted in loes. From the above
data. the following inferences are drawn: (i) that application of
P, O, resulted in loss and (2) increased doses of green leaf varying from
4,000 1b, to 8,000 lb. enhanced the margin of profit.

The experiment could not be treated as a serial experiment since
the error varied widely from season to season.

TABLE V
Treatmonts 1937 _Egﬂ'ir:: :Eflﬁ_u:ai ﬂﬁ:ﬂrﬂgﬂ
Valueof extra Profit or loss
CSoan, | Dome  Super 3ol R ve mantring  menvaing
hemp) (control in One BEF over
one aore) one Bore
1. Control .
2, we 1001b. PO, ... 2—3—0 i1—3—5 3—6—5
3. v 200, P 0, .. 0-15—7  2—6-10  3—6—5
4. 10 1h, P! ﬂ:_ 1-11—1 2—0—7 3-11—8
. 201b. P, 0, 1-13—9 4-—]—0 =14-11
6. 4000 1b, . s 13-15-11 4—0—8 9—8—5
7. 4000 1b, 10 15-11—6 5=10—0 10—1—8&
8. 4000 1b. 20 wen 14-15—0 0-13—4 8—1—8
9. 4000 1b: 10 17—35-11 G—T7—2 10-14—9
10. 4000 1b, 20 18-14-11 8—7—90 e
il. G000 1b. wnt 26—t fi—9-10 19-16—46
12, aoon b, 10 24-13-11 7-13—3 17—0—8
13. 6000 1b. 20 T 28-12—9 Y—(—5 19-12—1
14. a0l 1b, - 10 31-13—1 S=10—3 23—2—3
13. 6000 1b. 20 28—0-11 I-11—0 17—56-11
16, 8000 1b. J0—2—0 5-13—1 2]1—-11
17. BODO 1hb, 10 an 45-11—1 10—0—06 20=-10—7
18, 8000 Ih, 20 STl 11—3-11 24—3-10
19, E000 1, he 10 38 —0—1 10-13—7 27—8—7

20, 8000 Ib, s 20 36-14=11 12-14—3 26—0—8
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CONCLUSIONS

In order to determinc fhe optimum gquantify of green léai mannre
(as sunnhemp) that is necessary for ]ndr]v and to nssess the relatw'ﬁ nerita
of phosphatic manures alone and in combination with green - leaf, an
experiment was laid out at the Agricultural Resenrch Station, Anak’apa.]le
during 1937-38 and conducted for five successive  yenrs. The following
conclusions are drawn from this experiment.

(1) TIncreased doses of green leaf upto 8000 Ib. resulted in
inoreased yields. However 6000 1h. seemed to be the economic limit.

(2) In adverse seasons when there was delayed p]_.ant-ii;g'in.nmaaed
yields due to green leaf manuring were more marked than in normal

AEARONSH.

(3) Application of phosphates alone in 10 and 20.1b. doses per
acre as bonemeal or super phosphate has not increased the yields. But
their combination with green leaf resulted in slightly. increased grain
vields. The effect of the combination was more beneficial on, atraw yields-

(4) Hence in distriets like Vizagapatam which suffers from lack
of assured water supply the adverse seasonal effects on grain vields can be
minimised to a great extent by green leal manuring
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