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Studies on Green Leafl Manures"‘“

A preliminary study on the cnmpa.# ative merits. of the
commonly used green leaves as manure for Paddy
by - _
S. VARADARAJAN & M. SANYASI RAJU
Agricultural College and Research Institute, Coimbalore

Introduction: It is well known that any kind of green leaf
when incorporated into the soil adds organic matter to it, in
-addition to augmenting the nitrogen supply., There are so many
varieties of plants that provide green manure that there is abso-
lutely no restriction as to the choice of leaves. However, there
appears to be a belief in the minds of farmers that particular
kinds of green leaves play a greater part in enhancing the yield of
paddy than others. It has also often been reported that some kinds
of leaves have the property of rectifying or mitigating the saline or
alkaline condition of soils. To see if this popular belief is based on
facts the following studies were carried out, as it is reasanable to
expect that the quality of any green leaf manure would depend upon
its succulence, easy decomposability and nitrogen content.

Review of Previous Work: It is reported that studies were
carried out on a few types of green leaves to test their relative
merits at the Agricultural Research Stations at Tirurkuppam,
Aduthurai and Pattambi. The experiments were conducted from
the point of view of only the final yield of paddy., It was found
at Tirurkuppam (1) in Sernawari season that Crolon sparsiflorus
at 8,000 to 10,000 lb. gave the maximum yield of grain. Croton
sparsiflorus at 4,000 to 6,0001b. was on a par with Pongamia
glabra at 8,000 to 10,000 1b, In straw yield it was found that
Croton sparsifiorus at 6,000 to 8,000 lb. and Pongamia glabra 4,000,
6,000, 8,000 and 10,000 1h. were virtually equal. At the Agricultural
Reeearch Station, Aduthurai (2, 3, 4) no difference was found during
the three years of trial between the types of green leaves tried.
At the Agricultural Research Station, Pattambi (5, 6) there was
significant difference in the first erop in one year.

At Coimbatore, trials with Sesbania, Dainchae and wild
Indigo ghow that all of them were of equal value. Similar trials
have been earried out in Nagina Farm in Uttar Pradesh and Suri,

*Papor presontod at the 32nd Study Grn'up }Ieat.m[:_ of tho Agrmulh:ml
Hegearch Tnshtulﬁ Coimbatore.
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in Beug'at, on different green leaves. Tho ﬁnﬂinge in those two
places go to show that there is no appreciable difference among the
various leaves when tried on equal nitrogen basis,” In Nagerkoil
green leaves such as Konnai (Cassia florida) Pungam, (Pongamia
glabra) Avarai (Cassia auriculaia) and Vahai (Albizzia lebbeck) were
tried. It was found that though Konnai leaves contained the
highest percentage of nitrogen, Vahai leaves gave a better response;
Avarai was second. Similar differences were noted in Kumpta and
Karjat Farms of Bombay State. Since these. experiments had not
conclusively proved the relative efficacy of the green leaves studied,
a study was undertaken to assess the relative merits of the
commonly used green leaf manures, ' :

Materials and Methods: 1. Laboralory Studies: The more
important of the green leaves available near about the Institute
were collected just after the monsoon when the leaves were fresh
and ‘in full lush. The leaves were gathered in.the same manner a
ryot would do to manure his fields. Soon after collection. the stem
and leaf portions were separated and their weights recorded. Thus
the leaf to stem ratio was available to get an idea of the nature of
the material. Original moisture was also estimated to know the
succulence. The leaves and stems were sampled and kept in a steam
oven to arrest the action of enzymes. After drying they were
sampled in the usual way. The kinds of leaves taken up for study
were: Deloniz, Calotropis, Thespesia, Gliricidia, Pongamia, Croton
csparsiflorus and Sesbania.

Analytical Technique: The nitrogen content of both the leaf
and stem was estimated by the Kjeldahl’s method (7) (vide Table I).

The decomposability of the leaf and stem was determined
by the method described by Fred and Waksman (7)

Nitrifiability : Nitrifiability of a material indicates the rapidity
with which it undergoes decomposition in the soil leading to the
formation of nitrates, in which form most plants take up the
nitrogen. This was assessed by the usual method, i.e. thirty
milligrams of nitrogen in the form of leal and stem were added
separately to 100 grammes of soil which were placed in jam jars
under constant optimum moisture level and kept at room tempera-
ture (28°C) for six weeks. Samples were analysed periodically
to find out the rate of nitrate formation.



2. Pot Bzperiments ;-
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not give a complete idea of their relative efficiency. In these
paddy Co. 25 was grown in pots and crop response was studied to the
different green leaf manures, incorporated at 45 b, nitrogen per acre
over a basal application of superphosphate at 30 1b. P,0, per acre,
In addition, the performance of the crop due to the green leaves
wag compared against those raised with ammonium sulphate and
grnundnut cake on the same nitrogen basis and against “No
manure ’ also,

The experiment was carried out with a typical paddy soil

starved of nitrogen for over seven years.

Technique :
(a)

(b)

(e)

(d)
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Pot experiments were also conducted
to test the capacity of the different green leaves on the yield of
peddy, as a knowledge of their chemical characteristics alone would

tests

The green leaves were collected at

the time of application, their nitrogen and moisture

contents

estimated, and the calculated amounnts of

leaves were applied to the pots, cut into small bits,
y watering and puddling the soil. Treatments

after dul
were rep

Watering :
each pot.

licated four times.

A known quantity of water was added to
The amount of water in all the pots was

maintained at a constant level throughout- the growth

period.

Transplanting :

eight per pot.

were replaced with fresh seedlings.

Observations: The following observations
recorded :

1.

-

2
3
4.
b
6
7

Rate of growth.

Tillering,

Duration of flowering.

Number of panicles,

Length of panicle.

Number of graing well-set and ill-set, and
Weight of 100 grains,

As is usual under field conditions, the
green manure was allowed to rot for one week and one
-month-old seedlings were transplanted at the rate of
The plants that did not get established

Were
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(e) Harvest: As the crop matured, the- grains were
harvested separately and the straw cut close to'the
roots. They were dried to consiant weight and the
yield data recorded. (Vide Table VI)

Results: The stem to leaf ratio, moisture content of stem and
loaf and decomposability are presented in Table [. It may - be
seen that Cussia auriculata and Delonix regia are characterised by
high proportion of leaf to stem. The decomposability of Thespesia
is highest. The,original moisture contents of Sesbania, Gliricidia and
Calotropis are very high. Hence these are very sumeculent green
manures. ' -

The nitrogen content and nitrifiability of the leaf and stem
are presented in Table II. The nitrogen content of all the green
leaves is generally high but Calotropis, Sesbania, and Croton
sparsiflorus nitrified far more rapidly than the leaves of other
varieties. Nitrifiability of Sesbania is the highest while Gliricidia,
Calotropis, Croton spatsiflorus and Thespesia may be said to
be good.

The nitrogen content and nitrifiability afford the best index
of the usefulness of green leaves. Judged by these eriteria the value
of the green leaf manures studied may be arranged in descending
order as follows: Sesbania speciosa, Gliricidia maculata, Calotropis
gigantea, Thespesia populnea, Crolon sparsiflorus, Delonia regia,

Pongamia glabra, and Cassia auriculata.
L3

The rate of growth of paddy plants due to diferent green
leaf manures are presented in Table ITI. It nfay be seen that in
the earlier vegetative stages of growth the plants in @Gliricidia
series were tallest followed by those in groundnut cake series.
Plants in ammonium sulphate series were only slightly better than
the “ No manure™ treatment. '

Druring the second fortnight the plants in ammoninm sulphate
series were tullest and the rate of growth was markedly superior
to the rest of the treatments. This superiority was maintained
throughout the growth period. This may be due to the fach that
the ammonium sulphate being soluble, the nitrogen might not have
been available within the reach of the plants till the roots waere
well developed and the plants were able to assimilate it to the
best advantage.
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Tanre I
Showing the stem to leaf raiio, original moisture and decomposability.
. . Percentage Deocomposability
: Ratio of ; .
moisture in green Mpm. of CO,
Green leaf manure FYSIL YO state Evolved in 24 hra.
Stem Loaf Stom --Leaf
1. Delonix . 1:3°90 " D5'8b 06-28 .o we
2. Calotropis " 1:0°80. B1-87 8504 1B-37 18-00
3. Thespesia "a 1:2-30 5153 6293 20-00 42-35
4. Gliricidia - 1:1°89 7695 7600 17-27 20:13
5. Pongamia R 1:1'34 54+50 5870 1276 1300
6. 'Croton sparsiflorus 1:1-20 4718 6422 12-81 10-28
7. QCassia - 1:380 42-70 5558 .é ot
The analysis of the other-three green leaf manures haes not been completed.
Tapre IT
Showing nitrogen content and nitrifiability of the different green leaves.
Nitrogen percentage Nitrifiability : "
Green lonf manure . []g.?.l'j" basis) : of lonf Timﬂkiﬂ
_ Stem Leaf o Wapis
1. Delonix . 147 227 —3-09 G
2. Calotropis ve 140 352 2317 4
8." Thespesia . 1-66 328 $21-33 G
4. Gliricidia . 1-84 808 26:67 6
5. Pongamin ‘a 1-89 B 613 G
6. Croton sparsifiorus .. 2-10 3'85 0353 4
7. Sesbania i A . 3473 ¢
Tasie III

Showing the rate of growth of paddy due to di _ﬂ'a..:rem green-leaf manureca.

(at fortnightly intervals)

VIIT

Intervals I II IIr IV v VI VIL
Treatmenta ; ' ’
1. Delonix .« B1'0 6274 044 657 687 770 1000 1033
2. Calotropis .. 496 575 586 610 638 702 SO0 01'S
L Theapnain. .. BI'0 B41 062 GT4 504 679 856 90'5
4. Datura .. BO7T 5642 0676 GOS8 620 G7'8 T3 9071
6. Gliricidia -« 081 5B96 63O G680 684 T60 966 083
6. Pongamia .. B0"2 657 086 622 030G 707 897 8§93
7. Croton eparsiflorus «e 02'1- 563G OO0 633 G640 7241 009 a7
8. Cassin -. 404 067 G632 G52 677 800 088 1006
9. Seshania .+ G603 G606 60'B 64'1 G656 720 031 066
10, Enterolobinm «« 478 B&°G 026 - G&#3 688 763 G-y 087
11. Groundnut cake .- 001 586 043 680 607 793 76 010
12. Ammoninm sulphate .. 470 636 746 7771 827 9041 1007 1131
13. No manure .+ 4071 486 G1'T B64:2 653 610 iz 819
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The vegetative characlers are presented in Table IV. In
the matter of tillering also the ammonium sulpbate geries was
again the best, followed by Deloniz, The rest of the treatments were

about the same.
’ Taone IV.

Showing the vegelalive characters duc to different treatmonts.

Avorage Averogo Length of

Treatmenta numbor of numhber of _ earhend in
tillera earhends cmig,
l.. Delonix e 2:26 11-8 10-38
2. OCalotropis «» 1-88 100 17-37
8. Thespesia T ua 1'68 10°0 - 1656
4, Datura . 1-68 10:56 1675
6. Glirieidia e 1-63 103 1756
. Pongamisa .o 188 10°8 1856
7. OCroton spargiflorus .. 1'76 LI 14-12
. Cassin .s 178 93 19°69
9. Sesbania ' 1476 10°6 18+44
10, Enterolobium v 178 98 1538
11. Groundnut cake ve 220 98 18'31
12, Ammonium sulphate .. 360 216 1938
13, No manure (contrel) .. 133 @0 1681

Flowering was observed in all the treatments simultaneously
except in the ammonium sulphate series which was delayed by a
couple of days. The duration of flowering was five days in almost
all cases. The maximum earbead formation was in the ammoninm
Eulplmte treatment ; Delonixz occupying the second place, In the
matter of length of earhead, however, the Cassia series topped the list
followed by ammonium sulphate and Deloniz. The maximum
number of prains was found in the Cassia series followed by
ammoniuom sulphate series. Groundnut cake ranked third and the
other ‘series such as Pongamia, Sesbania, Gliricidia, and Croton
sparsiflorus were fairly good. (Table V). But the proportion of well-
set grains to ill-set grains was highest in ammonium sulphate
geries (85'96%) followed closely by groundnut cake and Cassia series.
Deloniz and Thespesia were the poorest in this respect.

In the matter of yield of "grain ammonium sulphate ranked
first, being distinctly superior to the rest of the treatments with
an increase in yield of 304% of grain and 283% of straw over the
“ No manure ., Among the green leaves there was no significant
difference in yield, In regard to straw also, ammonium sulphate
ranked as the first (Vide Table VI.) '
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Tasre V

Showing the number of graing per earhead in each series with the
percentage of well-zet and ill-set grains '

Trontments Well-zet  Ill-set Total Wﬂ%’”* II};::;!“‘
1. Delonix . G810 32+4 1013 G803 31-87
2. Calotropis s 683 223 806 7530 24+61
3. Thespesia . 491 258 72-0 67-36 32-04

4. Datura i 64°1 17-4 81'6 7865 21356
6. Qlirieidia . -p BO-0 206 1095 7305 2695
6. Pongamia . BB O 20-4 109-1 5067 1933
7. Croton sparsiflorus e 055 211 1174 81-34 19-36
8. Caszia oo 104°3 219 126-2 32:62 1738
9, Besbanis - 743 267 1004 7401 25709
10. Tinterolobinm . 533 265 1088 7654 23 46
11. Groundnut eake « 10171 200 1217 8308 16-92
12. Ammoniom sulphate .. 1070 176 1245 85-906 14'04
13. No manure i 568 17°8 736 75°80 24:20

(Average value of 8 ear-heads per series)

Tapre VI.

Showing the summary of resulls of the comparative manurial values of various
. green leaf manures for paddy. (Pot-culture experiments)

Particulars
Grain Straw
Frentments AVErAge Pﬂl'l; entage b igoa Percentage
Im:if ot on control }"lﬁl}:itpﬁr on control
Delonix ‘il 1148 163-8 2325 1939 ,
Calotropia "e g'16 1100 16-75 1313
Thespesia . G698 102-G 16-75 1390
Datura ' . 873 128°3 16°75 1396
Gliricidia e 975 143-4 19-00 158-3
Pongamisa ‘e 953 1401 15756 131-3
Croton i 11-08 162-0 1800 160-0
Cassia -+ ¢ 1225 180-1 20°25 1658
Sesbania . 523 1210 19:00 1684
Entarolobium “a 10-78 1584 1976 1646
Groundnut cake . 11-08 1629 1060 1625
Ammonium sulphato, . 27-43 390-6 4600 383-3
No manure o 6-80 1000 12-00 100°0
General-mean . 10-04 20-14
Standord error . 105 4-88
‘%" tost satisfied or not Yeoa Yos
Critical difforenco
atl 1-0% level . 4-9 13-27

Conclusion :— Gnramw: 12 8 1 7 11 10 &5 6 4 o 2 3 13

Srnaw: J2 Y 8§ 1o 11 © & 171 4 3 = 06 13
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The weight of 100 grains of paddy from the different treat-
ments are presented in Table VII, The weight of grains obtained.
from Crolon sparsifiorus and Cassia ayriculala was distinetly greater
than the rest. Grains from Calotropis and Thespesia were distinetly
poorer in weight and there was no significant difference baotween
the other treatments., Ammonium sulphate, therefore, is noted
not to have influenced the weight of grain. This, it has made
up by the increased number of well-set grains per panicle and _
inereased branching of the panicle.

From the data it is clear that ammonium sulphate is far
superior to the green leaf manures in the matter of yield of grain
and straw when applied on equal nitrogen basis. The factor
responsible for the increased yield is evidently due to the readily-
~available nitrogen supplied by ammonium sulphate. Such an
indication was also noted by Karunakar et. al (8).

Regarding the source of organic nitrogen in the form of
different green leaves, the variety of green leaf has no material
influence on the yield of paddy among themselves but, compared
with “No manure’ the green leaf manures have definitely increased
the yield.

Summary and Conclusions:

(I) The stem to leaf ratio, original 1noisture content,
nitrifiability and decomposability of the different green
leaves were determined.

(2) The growth characteristics and the yield behaviour
of the paddy crop due to the application of the
different green leaf manures were studied in pots.

(8) Ammonium sulphate was found to be distinotly superior
to any organic nitrogen supplied, in the form of green
leaf manures and groundnut cake,

(4) Ammonium sulphate was found to significantly increase
the yield of grain and straw.

(6) Grain weight with ammonium sulphate was significantly
less; that with Delonia being the best.

(6) Supply of readily available nitrogen asin the case of
ammonium sulphate may be taken as the factor
mﬂuencmg high yield,
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(7) While application of green leaves gives enhanced yields
generally, the variety of green leaves applied has no
influence on the increase of yield.

(8) Ammonium sulphate is more quick-acting than
green manure, but green- manures are a cheaper
source of nitrogen supply. The evidence, therefore,
pointe to a combination of ammonium sulphate plus
green manure as the most efficient and economical
way of supplying nitrogen to paddy.

Tanne VII

Showing the weight of 100 paddy grains from the different
green-leaf manure series

Particulars
Treatmenta Average woeight Increase or decrease
of graing in weight over contraol

A, Delonix 1777 a8-72
B. Calotropis 1743 . 95-17
C, Thespesia 1740 98-02
D, Datura 1*783 10230
E. Gliricidia : 1-776 100-00
F. Pongamia 1775 100 00
G. Croton sparsiflorus 1-BG3 10500
H. Cassia 1835 10340
I.' Sesbania 1795 : 101-10
J. Enterelobium 1813 10210
K. Groundnut cake 1765 95-65
L. Ammoniom sulphate 1-783 102-30
M. Nomanurse 1776 _ (100-00)

General Mean 1'756

Standard error 000774

&’ test satisfied or not Yes

Critical difference at '

1% lavel 0021

Conclusions:— @ H J T L D A ﬁ F M K B ©

o N

=1

List of botanical names of the green-leaf manures used in (his experiment

Deloniz regia  Rafin 6. Pongamia glabre Vent.
Calotropis giganftea R. Br. 7. Croton sparsiflorus Mor.
Thespesia prpulnea Soland B. Cussia auriculata Linn,
Datura Metel . 0. Sesbania speciosa Soland
Gliricidia sepium Btoud 10, Enterolobium saman Prain

(@liricidia maculata H. B. IX,)
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(4 Review)

by

T. SESHAGIRI & A. MARTAKULANDAT

It ha,a been recently discovered that .iron chlorosis in fr
and garden crops could be completely cured by the use of cor
complex organic iron compounds known as “iron chelates®’,
metallic elements in t.]:us complex form are referred to technicall:

being ‘*chelated ™, or

aequesterad " t‘-u denote the manner in ]



