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Manuring of Rice in Malabar
Ly -

A. ABDUL SAMAD and P C. SAHADEVA!
(Agricultural Rescarch Station, Pattambi.)

Introduction: In Malabar, ricesis cultivated on three classes of
Jands, those that lie irregularly along the ridges and slopes of low hills
where dry paddy is raised ; the terraced Jevel type of lands that skirt the
lower slopes where a single crop of swamp paddy is grown and the flat
valleys that form the typical wetland paddy arveas where two or three
crops are raised in a year. - -

The majority of the soils in Malabar are red Joams of lateritic origin
with varying proportions of clay and coarse sand, They are generally poor
and are subject to constant depletion of finer fractions of the soil and soluble
plant foods in the torrential rains during the South - West monsoon period,
when 60—80 inches of Tain are received within two months, june and july.

According to Ramiah (1936) typical rice soils should contain 40 —80
percent of clay and silt. The results of mechanical analysis of the three
classes of soils at the Agricultural Research Station. Pattambi, which are
reﬂ:esentativa of the predominant types of soil in the tract, are given-in
table 1. T

TABLE I.—Mechanical analysis of soil (percentages).

Double-Crop Single-Crop Dry -Paddy
lands Innds’ soils
Clay 26-49 32-78 ’ 2661
Bilt ' 14:17 11°70 C 8T
Fine Silt 1850 12-80 16402
Conrae Sand 40-70 . 4253 A8-40

Tt will be seen that the single and double crop swamp paddy soils contain
40 —45 percent of clay andsilt while it is only 35 percent in the case of dry
paddy soils, All the three types conta’n a high proportion of sand. Soils
of the double crop lands show 41 percent and the other two classcs 4348
percent, which is higher than the highest limit set by Jacks (1923) for
second class rice soils. Chemical analysis indicates that the soils are
adﬁg;;&tely supplied with the major plant foods except phosphorie acid
and lime.

Intensive manuring of rice is not done in Malabar. The ryots do
realise the value of manures like green leaf and cattle manurc for rice bub
apply them in doses that seldom exeed 2,000 Ib. per ncre. No manuring
is given for broadecast crops of paddy, except a sprinkling of wood
ash at about 500 to 1,000 1b,/acre. '

- - This paper is a brief review of the more important resulis and
qgi}ig%qsiﬂns drawn from a number of manurial experiments conducted at
the/Pattambi Agricultural Research Station. In all cases the layout was
in. Latin Square or in randomised blocks, each subplot measuring not
Jess than half a cent. Results of statistical analyses are given only. for
typical experiments conducted for fiwo seasons and more,
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Experimental: 1. Application of lime: In view of the deficiency of
the soils as regards lime and phosphoric acid the first set of experiments
was designed fo find out the effects of lime and phosphorie acid on the
yield of paddy.

Lime was applied as finely ground ealeium carbonate at the time of
planting in doses varying from 500 to 1,000 1b, per acre. The results for
three years given in table IT indicate very little improvement from lime,
the *Z* test not being statisfied in any of the three years.

TABLE II.—Lime Experiment,

Preatments ;— 1. No manure, 2. Lime at 500 Ib. per acre, 2. Lime at 1000 1b. per
acre. 4. Limo at 2000 Ib. per acre.

Mean wvield as percentoge on general mean,

4t test
1 2 3 4 eatizsfied S5.E. C.D.
ar not
I Crop:
1033—34 067 95°1 408 1055 No 3.26 800
1834—:35 587 g0-2 0% 9 115-3 No 10-46 26G0
1035—306 047 103 & Loo-6 101-1 Na 566 13:85
IT Crop:
1033 —34 93-5 1025 1004 103+3 No 405 12-11
193435 162 100-5 100 7 1025 No 4+5% 1107
1935—36 0G-1 1009 989 1041 No 2483 603

II. Phosphatic manures: (a) In one of the experiments in this
series, bonemeal and superphosphate was compared with Ammophos
(13/45 grade containing both nitrogen and phosphoriec acid), with and
without a basal dressing of green leaf. The leaves were applied two
weeks before planting, phosphates at the time of planting and Ammophos
a month after planting. The results are set out in table I11. Qut of the
three years of trial, the * Z ' test was satisfied in two years. Green leaf at
4,000 Ib, per acre gave 16-2 percent higher yield than control. The effect
of bone-meal and superphosphate was not consistent but that of
ammonium sulphate was evident throughout.

T.AELE IIl.—Phosphatic manures experiment.
Treatments :—

1. Nd manure.

2, T.eaf at 4000 Ib. por acre,

3. As trestment 2, plue Bonemeal to supply 30 to P, O,

4, duo, Buper phosphate 30 1o P, O,

B. da., Ammophos 30 to P, Oy

fi.  Asgtreatment 4, plus ammoniom sulphate to supply nitrogen cquivalent in 3.
T. Astreatment 4, plus ammonjum sulphate to supply nitrogon equivalent in 4.

&. Astreatment 3, pius ammonium sulphate to supply nitrogen equivalentin 5.
Mean vields as percentage on general mean,

% S.E. C.D.

0 b H g
1 2 3 4 & fi 7 8 Vasd
Not
1933 —34 01-4 100-5 100-3 1020 1044 101°1 1003 939 entisfied T35 15718
10034—230 T8 08% 1046 1047 1090 fSnd 1058 10G.7 " S8 760

1835—36 833  09-5 103-1 056 1030 985G 1070 1067 . 200 500
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(b) Kossier phosphate, which is. a finely ground-phosphate .’ con-
taining 32 percent phosphoric acid was also tried without any - apprﬁcmhlﬂ
effect. The same was the case with basic silicophosphate,“a product
considered o be good for tracts deficient in lime, .The: manures’ were
applied to supply 40 1L, phosphorie acid per avre.

Further trials on the effect of phosphatic manurés were fhercfore
continued with superphosphate to supply from 20 10" 50 1h: phnsphauc
acid per acre, in combination with green leaf at 2,000 lb.;per acre and
ammonium aulphute to supply 10 1, nitrogen per acre. The leaves. were
applied two weelks before planting, superphosphate ]ust. before planting
and ammonium sulphate a month alter plonting. It will be seen from the
results given in table IV, that in no year was the < 2" test zatisfied.

TABLE IV.—Kossier phosphate :ri'aj._

Treatments —

1. Green leaf 2000 1b, per acre plus 10 b, nitrogen as ammonium sulphate,
2. As 1 plus 3upﬁrphnﬁphum to supply 20 1b. Ps O, per acre.
3. As 1 plus 30 1b. dao,
4. Ag 1 plos dn 40 1h. do.
5. As 1 plus do. 60 1b. do.
Mean yield ns percentage on goneral mean.
' - YA teet -
1 2 3 4 o entisfied 8.E. QC.D.
_ or nnt-
1033 —34 994 101°0 1003 1005 938 7 Nn 'i‘{l 370
1034—35 475 N9-9 1018 o0+ 1013 No "" B 555
19:35—30 092 976 1012 1018 101-1 No 2-26 4-02
III. Organic manures: Since very consistent results were obtained

with green leaf and ammonium sulphate, the next line of work was
directed to different organic manures,

(2) One of the experiments in this series comprised application of
green leaf, groundnut cake and cattle manure alone and in combinations
to supply 15 1b, and 20 Ib, nitrogen per acre. Cattle manure and leaf
were applied a week before planting and groundnut cake at the time of
planting. The results for three years are presented in table V. The best
yields are given by groundnul cake alone or in combination with green
leaf or eattle manure, the cake on the basis of 30 Ib., nitrogen per acre
recording 25 percent increased yield. However green leaf or a combi-
nation of leaf and cattle manure was more economical.

TABLE V.—The effect of cattle manure, green leal and sroundnut cake.
Treatmenis —

1. Grounndnut cake {o supply 30 Ib. Nitrogen per acre,
2. Green leal do. 40 1h. do.
3. Caltle manure do. 30 1b. do.
4. Greon leaf to supply 156 1h. nitrogen plus groundnut cake

to supply 13 ib. nitrogen.
s Cahtlt.- manure to supply 15 1b. nitrogen plus gronndnut eake

- to supply 15 1b. nitrogen,

. Green leaf to supply 16 Ih nitrogen & cattle manure

to supply 15 I, nitrogen,
7. Cattls manure above to supply 13 Ib. nitrogen.
8. Groundnut enke alone to supply 15 1b. nitrogen,
0. No manare {contrel).
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Menn yield as percentage on general mean,

_ ‘2" test
1 a 3 4 i G ki 8 1 G.M. 5 L. satisfied or C.D.
not

I Crop: ! '

193738 132312141090 126°G111+61168112-11198-2 10809

10358-39 D07 o0-1 B35 905 D23 B30 T30 852 TET100 G50 Yaos 12-74
193940 116 31021 8881025106 3100-4 T4 0 026 83°1)

II Crop: -

1937-38 101-d 937 7501 953 904 S36 623 830 Bl 7
1938-30 104-4 05-1 804 013 96-9 848 0G4 873 739:-100 512 Yes 1004
193040 143-0133 811901370132 4120°1 1068 121°6118°4)

Coneclugion :  1937-35 1*5*4°2°8-G-9-3+7
10995-30 1-52-4-8-06+3+9"7
103940 1*4-2-5-6G-5-3- ﬂ 7

(b) Organic and artificial manurcs: In this experiment organic
manures like cattle manure and green leaf were compared with ammonium
sulphate & Nicifos containing 22 percent nitrogen and 18 percent phosphoric
acid. The results, set out in table VI, show that green leaf at the rate of
5,000 1b, per acre or ammonium sulphate to supply 30 1b. nitrogen per acre
recorded the best yields, on an average 32 percent over ‘no manure plots,
while in the second erop season, green leaf recorded up to 41 percent,
followed by ammonium sulphate, with 29 percent increased yield,

TABLE VI.—Organic and artificial manures.

Treatments :— 1. No manure. 2. Cattlomanure at 6000 Ib, per acre. 3. Green leaf
at 5000 Ib. per acre. 4. Nicifos 22/18 to supply 30 Ib. nitrogen per
aere. 5. Ammonium sulphinte to supply 30 1b, nitrogen per acre,

Mean yield as percentage on general mean.

‘A" test
1 2 3 4 5 G. M. B8.E. satisfied C. D,
or not
I Crop: .
1937—38 6ol T656 836G 776 95'2'!
1938—39 901 999 116-2 1054 1232 2-8G Yes 561
1836—40 857 1055 1284 1152 119G)
IT Crop:
1937-38 882 1081 120-5 108-5 120-5
1038-30 942 1066 1378 1136 1278 100 a-12 Yes 416
1939-40 04-0 1012 1208 106-3 112-8

Conclusion: 1937-38 — 3-5-4- P
II Crop 193558 — 3-5-4-2°
. 103340 — 3+6-4-2°

—

i

() Leaf versus processed leaf: The cflect of green leaf was so
marked that the method of processing the green leaf by using it as a
manure later, was fﬂllm\'er.l and the product cﬂmp'uad with fresh leaves
and cattle manure in doses varying from 2,000 Ib. to 8,000 1b. per acre
The results presented in table VII indicate that there is very little to
shoose between green leaves and processed leaves,
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TABLE VII.—Processed leas expersment.

Treatment: 1. Green leaf nt 2000 Ib, per nere. 2, Green loaf ‘at 4000 ﬂJ per ace,
3 . 6000 . 1. A 8000 -,
f. Processad leaf at 2000 “ J“ Procesged - U4000 . 7,
7. in G000 o " 8000 o,
0, Cattle manure 2000 is lﬂ Cattle manure 4000 i
11. " 6000 - 12. v . 8OO "

Mean yields as percentoge on general mean
Kinds of organic manures, -

Green Processod Cattle 2 t.e.s_sh
loaf leaf manure  satisfod . D. Conclusion -
G. L. P. L. C. M. or not o awt
104243 1060 1013 927 Yea 36 GL: PL. CM.
194344 106-6G 078 N5-4 No '-_3'2
1044-45 097 1010 094 No 50
Quantitics.
Y27 test .
2000 4000 GODD 8000 satizfed Q. D, . Conclusion
1k, I, 1, s, or not
1942-43 O4+5 1003 101-1 1038 No 44 ;
104844 972 10000 99°8 1032 No 38 - . -
1945-43 015 1002 1032 1031 Yea A0 8000, G000, 4000, 2000

(d) Different oil cakes at different levels of nitrogen: From the
results presented in table V it will be seen that groundnut cake is very
helpful in improving the yield of swamp paddy. Its' application at a
rate to supply 3D 1b. nitrogen per acre gave up to an increased yield of 30
percent over * No manure’. 1f was tsherefore proposed to compare cakes
of groundnut, neem and castor on equal nitrogen basis. - The details of the
treatments and results are given in table VIII. All cakés were found to
be equally effective on equivalent doses of nitrogen; progressive increases
in yield were recorded with increasing doses of nitrogen upto 60 1b. per
acre.

TABLE VIIL.—Oil cakes at different levels of nitrogen.

Preatmentz: Groundnut cake, Neermn ecake and Castor cako at 0, 20, 40 and G0 Ib,
Nitrogen per acre

Calkes only
Groundnut ; CLET Leat ‘ -
cake Oastor  Neem  _ iified O.D. Conolusions
a. . . or uot
I Crop: 1043-44 1017 087 a0 6 No
1944 1005 025 1070 Yeos. _ 35 N. G.C.
194546 102'8 1010 952  Yes . &5 G C. N.
II Crop: 104344 080 102:6 055 Yeg 42 . G. N.
194445 985 878 103_‘3 No :

" 1946-46 100-4 100-G 95 - No
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Levels of Nitrogen.

2 tost
0 a0 40 G0 satisfed C.D. Coneclusions
or not
I Crop : ‘1943-4& E 880 992 1022 1097 Yes 40 60, 40, 20, 0O
1044—45 80°0 926 1046 1137 Yes G0 60, 40, 20,.0
104 5—100G 024 970 1014 1001 Yes 5,6 an, 40, 2n, 0
II Crop : 1943—44 796 060 1077 1170 Yes 44 60, 40, 20, 0
1944—45 7040 0G6-7 1002 1152 Yes 10-8 60, 40, 20, 0
1045—4G 520 96-0 1030 1090 Yes 42 60, 40, 20, 0
Interactions.
Ground nut cako Castor coke Neem cake ‘A" test
r - -~ - - g N A —satiefied C.1D

0 20 40 G0 9 20 40 L 0 20 40 60 ormnot

l Crop* i

194344 805 1020 10018 1134 877 100G 101-1 1051 89-3 ©64-5 1035 1104 No 60
194445 91°8 91'8 954 1193 846 800 978 0687 01'8 962 1183 1224 VYes 11'2
1245406 9056 072 105-G 1128 937 10015 0D G 112D S8-0 923 091 101°F No 04

II Crop: .
1043-44 75+1 08-2 1025 117-7 78°6 972 108 7 110°0 526 92°7 112:6 1235 Yee 76

104445 790 034 1048 1163 76-0 98'0 107 0 1084 BO'1 952 1160 12007 No 155
1945-46 938 086 104 8 106-5 92-0 08-0 102 6 100°8 000 D1'0 1028 112G Yes T2

(e) Leaf, oil cakes and ammonium sulphale: TFrom the results of
previous trials it was found that nitrogen had the greatest influence on the
growth and yield of swamp paddy. Oil eakes, green leaf and ammoniom
sulphate were individually found to be effective. Since the bulk of
nitrogen has to go in the form of organic manure, an experiment was
conducted with different organic manures to suppl_v 30 1b. nitrogen
per acre, alone and in combination with ammonium sulphate to supply
15 1b. nit.rogen per acre, It is seen from the results given in table IX
that the gieen leaf and groundnut cake gave the maximum increased yield.
Green leaf combined with ammoninm sulphate was the most economieal,

TABLE IX—Leaf, Oil Cakes and Ammonium sulphate.
Treatments ;—

1. Castor cake to supply 30 lb. nitrogen, plus ammoniun sulphete to supply
15 1b. mitrogen.

2, Castor cake above o sapply 30 Ib, nitrogen.

3. Groundnut cake to supply 30 Ib. nitrogen, plus ammonium sulphate to
supply 15 Ih. nitrogen.

4. Groundnut cake to supply 30 lbs. nitrogen.

' 5. Neem cake to eupply 30 1b. nitrogen, plus ammonium sulphate tu aupply
15 1b. nitrogen.

fi. pNeem cake alone; to supply 30 1b. nitrogen,

7. Green leaf to supply 301b nitrogen plus eammonium sulphate te supply
15 b, nitrogen,

8, Green leaf alone, to eupply 15 1b nitrogen.

9. Ammonium eulphate alene, to supply 15 b, nitrogen,

10. No manure.
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Summary of results for organic manures

Castor Ground Greecn  No IR ¥ AT T R
enke - nut Neem leaf - Manure G M.5.BE, satisfied C.D.
{1) (2) (H 4 {':-}l o0 ernob
1037—38 034 1062 96 1100 S41 1000 2:08 “Yeu -507.
1938—30 1041 1005 1042 1011 B1-% - 100 2-30  Yes 4'65
Conelusion :(— 1037—38. 4, 2, 1, 3.5

138—39, 3, 2, 1, 4,5

Summary of results for ammonium sulphate and no ammonium sulphate

Ammoninm No amnm. ‘7’ test
gulphate  sulphate G.M. b 13,  satisfied Q.D, Conclusion
(1) (2) or nok
103738 1108 801 100 343  Yes 10000 - 1-2
10738—30 1160 24-0 100 2449 Yea o drdD 12

1030—10 11045 885 100 383 Yes - 1010 1-2

IV. Time of application of manures: Ixperiments were laid out
in two series. The optimum quantities of ammonium sulphate and the
best time of its application with reference to time of planting were the
objects in one of the series. In the other the best time of application with
reference to flowering time was determined,

(n) With reference to planting time: The experiment was laid
out in the second crop season (winter) with a medium duration strain of
rice, The results indicate that the applmatmn of ammonium sulphate
fully or in part doses to supply 30 1b, nitrogen per scre a month or two
after planting is more efficacious; an increased yield of 23 percent was
recorded,

TABLE X.—Time of applying ammonium sulphate with
reference to planting.
Treatmenls :(—
1. Green loaf at 2000 Ib. per acra.
. Asl, plus suporphosphats at 1 ewt., par acre,
Ag 2, plus ammoninm aulpﬁuta to supply 30 1b. nitrogen at planting.
Ae 2, plus do. (Io ono month later.
Ag 2 plus da, two months iater. _

Ag 2, plus ammonium sulphate to ﬂupﬁl;}y 15.1b. :iil:lmgan :;It. pflant.iﬂg plus
nitmgﬁn month after,

As 2, plus ammonium sulphate to supply 15 1b, nitrogen at planting plus
; 16 1b. nitrogen two months alter.

8. As 2, plus ammonium sulphate te supply 10 lb. nitrogen at E‘Iantmg

== U L ]
o .

o

plus 10 1b. nitrogen one month late plus 10 1b, nitrogen two months later.
. ' ‘A tost
1 2 3 & ] 6 7 8 B.I. satisfied C.D.
or not

1033—34 90'9 92:6 95'2 1104 1006 1027 101°6 1060 486 No 10718
1034—35 B3'3 80'8 907 1113 037 1028 100°1 11I'4 308 Yes 765
1945—36 86°5 014 1006 105'3 09°9  99°3'108'6 1084 427 Ves 8 88
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(b) With reference to flowering : In this series ammonium sulphate
to supply 39 1b. nitrogen per acre was applied six weeks, five weeks, four
weeks, two weeks, one week before and at the time of flowering. The
throe yoars' results are given in Table XI. It will be seen from these
resulta that the application four weeks before flowering secured the best
vield, followed by 5 or 6 weeks before flowering.

TABLE XI.—Time of applying emmonium sulphate with reference
to flowering.
Treatmenta ~— 1. Green leaf at 2,000 1b, per acre.

2. As 1 plus ammoninm sulphate to supply 30 Ib. nitrogen
i weelke before following,

3. Asl, plus "~ do. i weeks hefore flowering.
4, Asl, plus do. 4 do.
6. Asl, plus dao. 3 do,
6. Asl, plua do. 2 do.
7. Asl, plus do. - 1 do,
8. A=l plus do. ot flowering time.
%G
= a
1 2 3 4 i @ 7 ] .M. 8.E. & 6 o.0, Uonclusions
Meoan yields as percentage on generzl mean. s E

P —
1937—38 90°2 1006 1100 111+0 1070 1072 1079 1044 43,2 57,6 8.1
1938—30 01'2 000 086 1015 $87 000D 864 888 L100 390 Yes 764 4,2,3 1,68 5,7
1938—40 071 100°5 1030 101-5 96D 1050 035 684

(¢) The best time of applying a concentrated organic manure like
groundnutb cake was also determined. The cake was applied at 20 1b, and
10 1b. nitrogen per acre in full and in part doses at the time of planting
and 2 and 4 weeks later. In mno year were the treatment differences
significant with reference to time of application, showing thereby that it
sould be applied at planting time or later.

V. Other manures and combinations of manures: (a) Woeod ashes:
It is a common practice in Malabar to apply wood ash to nurseries
ind broadeast crops of paddy at the time of sowing. No effect was
however noticed on the yield of transplant crops when wood ash was
applied to nurseries nt the rate of 4,000 Ib, per acre. An experiment was
therefore laid out, to see if the wood ash improves the yield
when applied to transplant erops. 1t was applied at the rate of 4,000 1b.
per acre over a basal dressing of green loaf at 4,000 1b. or groundnut cake
1t 400 b, per aere. The ash was applied first before transplanting.
The experiment was Iaid out in both the seasons, autumn and
winter. Theresulls for 3 years set out in tables XII a, b and e, show
that ash alone contributed to an inoreased yield of 5-11 percent and
that its combination with groundnut cake rather than green leal secured
the maximum yvield.
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TABLE XII.—Wood ash Experiment.

Trealments :— 1.
o

3.
4.
fi.
G,

No manure.

Wood ash at 4,000 1b. per acra.

Ag 2, plur green leaf at 4,000 Ib, per acre,
Green leaf at 4,000 Ib, por acre.

Ag 2, plus groundnul eake at 400 Ib. por acre.
Groundnut cake at 400 Ib, per acre,

Mean yields as perceniage on control.

The Madras Agricullural Journal

Ash application

I Crop:
1942—43
1943 —d4d
1944—45

1042—43
1945-—d4
1944—45

IT Crop:

‘2" test
No ash Ash satisfiod C. D. Gnnulus_icnﬂ
or nob
100 1080 Yes 73 Ath > Noash
100 1053 No Th
104 109-5 Yos 68 Ash > Noash
100 1023 No 440G
100 1222 Yes 32 Agh = Nopash
100 1li1'B Yes 71 Asgh = No ash

Basal Dressings

No basal Leaf Ground. ‘Z'test
dressings ™, nut cake satisfied C. D. Conclusions
N. B. T GUN.C. ornot
I Cﬂ}p:_ - - - KN
1942—43 100 1137 1130 Yos 99 GL, GNC, NBE.
I943—44 100 1072 1120 Yos 85 GNC, GL. NB.
1044—45 100 1107 1093 Yes 71 GL, GNC, NE,
II Crop:
1942—43 100 1111 106°7 Yes 7 GL. GNC, NB.
1943—44 100 113-8 11898 Yes 74 GNC, GL, NB.
1044—45 100 1111 1124 Yes 10 GNC., GL, NB.
f;ternctinnn
‘27 test
1 2 3 d4 b1 G satisfied C. D. Conclusions
or not
I Crop:
1942—43 100 1087 12000 116-7 1260 1101 Yes 13D 5, 3, 4, 6, 2, 1
1043—44 100 1130 1194 11002 1227 115°'1 Yes 120 &5, 3, 6, 2, 4, 1
1044—45 100 11lg-6 118-1 1150 1235 1084 Yes OO0 5, 3, 4, 2, 6, 1
IT Crop:
1942—45 100 1042 117-2 11007 111-3 1060 Yes B0 3,4, 5.6, 2, 1
1043—44 160 1158 1863 100:0 1435 1150 Yes 10:6 5, 3, 2, G, 4, 1
1944—45 100 116:1 12000 12000 1285 1140 . No 122

(b) Fish guane: Fish and fish products are always available in
some guantities on the West Coast.. It is considered to be n good manure
for paddy but its effect in incremental doses remained to be investigated.
Fish guano was applied at the rate of 200 Ib. to 400 1b. per acre with and
without green leaf at 2,000 1b. and 4,000 1b. per acre. From the trend of
the results in table XIII it would appear that a higher dosage than
400 1b. per acre is necessary to equal the effeet of leaf at 4,000 1b. per

acre,

on an average 14 per cent inereased yield over ‘no manure ',

Tish guano at 400 1b, per acre is as good as leaf at 2,000 1b. giving
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TABLE XII1.—Fish Guane Experiment

Treatments — 1. No manure. (control)
2. Green leaf at 2000 b, per acro,
3. Green lenl at 4000 b, per acre.
4, Tish guano at 400 b, por acre,
A, Tigh guano at 200 1b. per acve,
6, Tish guono at 200 Ib, per acre plus green Jeaf 2000 1b.p er acro.
7. Do. 200 plus d. do.

Mean yields as percentage on control

17 tast
1 2 3 4 1] (1] ki gatisfied C. D, Coneclusions
: ar not
ICrop: o .
O 1044—45 100 1116 1244 1186 110-0 1280 1186 Yer 65 0,3.4,725,1.
1945—46 01°4 086 111-8 075 014 1082 101-1 Yes 117 8.0.7,2,4,5,1.
IT Crop:
1044—45 100 1136 120:0 1275 100°C 1252 1130 Yas 102 4.6,3,7,2.5.1.

(¢) Phosphatic manures did not give consistent results when
applied either alone or in combination with green leaf or ammonium
sulphate. It was therefore proposed to try superphosphate alone and in
combination with manures like groundnut cake and wood ash. The
details of the experiment and the results for two seasons ave brought out
in table XIV, It will be seen that the results; so far as the effcet of
superphosphate is concerned are inconclusive.

TABLE XIV.—Groundnut cake, Wood ash and Superphosphate.

T'reatments =— 1. Groen lenf at 2000 1b. per aere.
Asg 1, plus cake st 500 |b, per asre.

o

3. As 1, plus suporphoephate 200 1b. per acre,
4, As 1, pluos wood ash at 4000 Ib. per acre.
5. As 1, plus cake 500 1b, plus superphouspate 200 1b.
G. As 1, plus cake 500 1b, plus ash 4000 1b,
7. As 1, plus superphospbate 200 1b. plus ash 4000 1b,
8. As'l, plus superphosphate 200 lb. plus ealke 500 to plus ash 4000 1b.
Mean yields as percentage on General Mean.
YE' test
1 2 3 4 5 0 7 8 G.M, S8,E. eatisfied C.D.
or not
I G686 1043 971 976 1048 1133 1033 107-5 100 304 Yes G-32
1T 03-2 1051 956 950 1087 101-5 o786 10156 100 380 Yes F700

Conelusion :— IL—0, 8,5, 2,7, 4, 3, 1.
Hl_ » EI ﬂl Ei ?: ".‘- 3| 1-

(d) Compost manure: In order to put all tho farm wastes into use,
they were made into compost and their valne as a manure wus determined
in comparison with farmyard manure on equivalent nitrogen basis.
The experiment was laid out in dry paddy and the results are encourag-
ing, The figures for the past fwo seasons indicate that compost is
equivalent to farmyard manure and an inerease of 13'8 per cent over *no
manure ' was recorded, The experiment is being continued.
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V71, Discussion of Resulls: The . results’ 'i'u'lj_l.ﬂ_t‘].'l:;-_'_ﬁ.'.!i,‘lﬂ’-'.; ~thad
the laterite goils of Malabur do not uniformly respond  to: phosphatic
fortilisers Jike Donemes!, haste silicophosphate, Kossive phogphate and
suporphosphate when applied even st the rate - of 50 Th. phesphovie acitl
per aere,  The effects in eombination with witregonous “and . polassic
manures slsn Linve been inconclusive. Other commercial products like
Ultraplios, containing 22 per cent phosphorie acid: nwl. Reno' hyper
phosphate having 2830 per cent I', O were also tried without any
apprecinble effeet. 1t is knowa that the soils contain large percentages of
iron and aluming in the presence of whieh the phosplistes wre - converted
into a foem onovailablo o the plunts, The whaole probilem of phosphate
deficiency and its effective application have therefore to be studied in a
more intensive monner.,

Though the soils on the West Coast. are deficient in lime,
its application as enleium carbonate at the rate of 2000 Ib. per aecre
ahiowerl very liftle effect. Experiments are under way to assess its
influence at higher doses with and without o combinntion of green leaves
and ammonium sulphate, lime being applied at three doses 1,000, 2,000
and 3,000 1, per acve. Whe frend of the results so far indicate that an
incroased vield up fo 24 per cent is recorded by applping lime. at 3,000 1,
per aere, Suel a large dose is hnrdly cconomical, buta study of this type
with coneurrent analyses of soil would throw light on the reaction and
requirement of the goil and the best way of ils exploifation for increased
crop production.

0f the potassic manures, wood ash has some effect in enhancing the
yield of rice. Iis appliention has its limitations, as abont 4,000 Ib. per
acre have to bo applied for any appreciable incrense in yield. 1t has the
hest elfect ‘n combination with groundnut cake which lins secured. 15%
inereased yield, Potash in the form of potassinm sulphoie-also, it may
be mentioned, had very little effect when applied av 60 Ih. K, O per acre.
Wood ash is generally applied to the murseries, presumably for reasons
other than improving the yield. Experiments have shown however, that
its applieation af the high rate of 4,000 1b. per acre to the nursery did not
influenee the yield of transplant crop. '

The most imporiant peint that is observed in all the mannrial
experiments is 1lie consistent response of riee to nitrogen, organic or in-
organic. Tt will be scen from the results that each of the three maunves
namely ereen leaf, groundnut ecake and ammonium sulphate to supply
30 1. nitrogen which works out to 4,000 to 5,000.1b, of  lealf, 400 1h, of
groundnut eakee and 150 1b, of ammonivm sulphate per acre, brings about
an increased yield of 30 per cent or 400 b, of paddy (rice in husk) per
aere. There is progressive inerease in yields np to 60 Ib. nitrogen acre but
40 1b. uitrogen per acre would appear. to be the optimum. The best
combination wonld he a dose of 4,000 1h. of green leaf or 100 Ih. of
groundnut eake as a hasal dressing and 75 1b. “of ammeonium sniphate per
acre ns a top dressing. Consistent with economy fthe dosage could be
proportionately increased to a limit of 60 1b. nitrogen poer acre.

It has also been possible to fiz the best time -at which the manures
are to be applied for maximum production. Groundnut cake can be
applied at the time of planting or sometime after. A month before
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flowering  is the best time for ammonium sulphate. For short duration
varicties of 100 to 130 days the time wonld coincide with a month after
planting and in the case of long duration varieties about 2 months after
planting,. .

Tish guano could be applied with advantage along with green leaf,
An increase of 14% is obtained by its application at the rate of 400 1.
. per acre at which rate it is as efficacious as green leaf at 2,000 1b, per acre,

While the eost and ﬂvaﬂahilit:,r should deci{lc the choife uf manures
like groundnut eake, wood ash and fish guano, it is necessary that every
farmstead should aim at self-sufficiency as regards green leaf and ecattle
‘mannre, . Trials have shown thet green leaf could be applied up to
8,000 1b. per nere with advantage. It can be sanpplemented by enttle
manure on equal nitrogen basis. The _green leaf eould be brought from
ontside or sown and plonghed *in situ.’ As a vesulu of large-seale trials,
it Llns been found that wild indigo, Daincha, Crolalaria striala and
Sesbanta speeiosa are the best.suited green manures for Malabar,

: Grown as a mixed crop with horse gram after paddy in single crop
1 lands, wild indigo would give on an average 2,00 ' Ib. of green matter per
i siere for the following []E\-dd}' erop, Daincha and Crotalaria strictu grown
in double crop lands after harvest of winter paddy have yielded on an
average 5,000 1b, each to an acre and Sesbania speciosa over 9,000 Ih, per
acre. Planted along field bunds, 2 Ib. of seeds of Sesbania .?;ne.r:'.z'om ar
150 1h. of green matter could be obtained from evory 100 feet of bund.

VIL. Present and future lines of work: Since the soils are found to be

deficient in lime and phosphoric acid, the veason for the lack of response
to lime and phosphatic manures needs more intensive investigation.
E\:perlments are under way to find out their influence in heavy dﬂsag:_.s
in eombination with organic manures. Incrementnl doses upte 60 b,
PO, per acre over incremental doses of green manure are included in one
experiment, The studyv of laterite soils with reference to their iron
and alumina content is also envisaged.
' Application of phosphatic manures to leguminous green manure
crops (after the TVA plan) would appear to Le promising.  The investi-
gation is to he continued with daincha in double -crop lands and wild
indigo in single - crop lands.

Manuring of the broadeast crop of antumn rices is & problem that
has not been tackled adequately on the West Const. Trials have indicated
that green leaf could be brought and applied to sueh erops or green
manures conld be sown ns a mixture at the time of sowing paddy and
incorporated later.  Another line of work is fo manure the winter
crop intensively and see if this wonld obviate the neeessity of n hasal
dressing for the following autumn erop without impairing the fertility of
the xoil,

VIIT. Summary: 1. DIxperiments conducted with nitrogenons,
Phosphatie and potassic manvres conducled at the Agpienliural Descarch
Station, PattamDbi for two decndes have been reviewed.
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2. The resulls with phosphatic and potlassic fertilisers: -‘warm in the.
inconclusive, Wood ush ot the rate of 4,000 1h. por acre gave 15
percent increased yield, Ity lesb combination i with gmunﬂnu{? enke.
Fish guano at 400 1. per acre was found to bé us efficient as green Jeaf at
2000 Th.; an increased yield of 14 percent was  resorded, |

3. There is consistent response to nitrogen, ‘increased yiéld
being obtained with inerensing closes up to 69 1, nitrogen per aere.

Greinyeaf at 5,000 1b, ; greundnat cake at 400 Ib. and. ammonium
sulphate at 150 1b. per acre to supply 30 Ib. nitrogen secured on an average_
30% inereased yield. The best combination would he a basal dressing of
Jeaf at 4,000 1b. per acre and ammoninm sulphate at 75 Ih. per acre as top
:1r-:ssmg The dose of nitrogen could be proportienately 1nnreaacd up to

GO b, per acre.

4, Tt has been found that groundnut ¢ake can be applied either at
planting time or two to four weeks after planting, The best time for
ammonium sulphate is & month before flowering,

5. The possibility of growing ones’ own green manures and
production of seeds are outlined.

6. Dry paddy was found to respond as much to compost manure
as farmyard manure, recording an increased yield of 13-19.. -

7. Tature lines of work are indicated with reference to lime and
phosphatic manures and green manure crops.
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