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ABSTRACT

Field experiments were conducted at Tamil Nadu Agricultural University Farm, Coimba-
tore for three years from 1985 to 1988 to study the performance of forage legumes in grain sorghum
asinter crops and their residual effect on the subsequent wheatcrop. The results revealed that sword
bean and greengram markedly affected the sorghum grain yield. Sword bean was the best suited
intercrop for fodder yielding 6,13 tha ' and it out yiclded the other forage legumes. Highest net
return and B : C ratio were obtained when sorghum was intercropped with sword bean and cowpea.
Fodder value of cowpea was the highest with the crude protein content of 28.76 percent. Sorghum
intercropped with forage legumes produced significantly higher grain yield of succeeding wheat

over sole crop of sorghum,
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The unique ability of the legumes in enrich-
ing the soil fertility through N fixation and
enhanced crop yields of the associated non leg-
umes is well established (Ruschel et al. 1979).
Increased yields of sorghum due to intercrop-
ping of greengram, soybean and cowpea (Singh
1977) and with lab-lab (Chamy 1977) have been
reported, The residual effect of legumes on the
succeeding crops were well documented (Searle
et al. 1981 and Sanjoy et al. 1986), The informa-
tion on the performance of forage legumes in
irrigated grain sorghum and their residual effect
on the succeeding crops are rather limited, Hence
studies were conducted to identify suitable for-
age legumes for intercropping with grain sor-
ghum and to assess their residual effect on the
succeeding wheat crop.

MATERIAL AND METHODS

Field trails were carried out at the Millet
Breeding Station Farm, Tamil Nadu Agricul-
tural University, Coimbatore during Kharif and
Rabi season of 1985-1986, 1986-1987 and
1987-1988 under irrigated conditions, The soil
of the experimental field was clay loam with
available nutrient status of low nitrogen, me-
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dium phosphorus and high potassium, Sorghum
with forage legumes as intercrops during Kharif
as the main crop and wheat during rabi as resid-
ual crop were raised during all the three years
of the study. The treatments during:Kharif
comprised of five cropping system viz.
Sorghum intercropped with cowpea (CO 5),
soybean (CO 1), greengram (CO 4) and sword-
bean and sorghum as sole crop. The treatments
were laidout in a randomised block design with
four replications. Sorghum was raised in paired
row system of 30-90 X 10 cm. Two rows of

'legumes were raised in the interspace of 90 cms

between two pairs of sorghum, A uniform dose
of 80:40:40 kgha' NPK. was applied. The
entire P and K and half of N as basal at the ime
of sowing and remaining half the dose of N at 35
days after planting as top dressing were applied.
Sowings were taken on 11th July 1985, 18th
July, 1986 and 3rd July, 1987. The legumes were
harvested for fodder at the age of 60 days and
sorghum for grain on 18th July, 1986 and 3rd
July, 1987, The legumes were harvested for
fodder at the age of 60 days and sorghum for
grain on 18th October 1985, 10th November,
1986 and 20th October 1987 respectively. After
the harvest of sorghum, the individual plots were
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prepared with out altering the layout. Wheat (HD
2189) was raised in solid rows placed 22.5 cm
apart on 3rd December 1985, 17th December
1986 and 23rd November 1976 as residual crop
under irrigated conditions, The yield of legumes
for fodderon fresh weight basis and the grainand
straw yield for sorghum and grain yield of wheat
were recorded. The total N content in forage
legumes was estimated by Micro-Kjeldahl
method (Humphries 1956) and crude protein
content was computed by multiplying the N
content with factor 6.25. The data were analysed
statistically, The mean gross, net returns and
benefit-cost ratio (B: C ratio) were worked out.

RESULTS AND DISCUSSION

Direct effect of legumes on grain sorghum

The sole crop of sorghum produced the |

maximum grain yield in all the three years of
study (Table 1). The intercropped forage leg-
umes affected the mean grain yield of sorghum
over three years when compared to sole sor-
ghum. However the grain yield of sorghum was
not affected by intercropping during 1987.
Among the intercrops greengram affected the
grain yield adversely whereas the effect was
least with soybean.

The straw yield was maximum in pure
stand of sorghum. Though intercropping reduced
the sorghum straw yields appreciably the effect
was more with green gram and swordbean inter-
cropping systems, The straw yield was higher in
sorghum + cowpea systems than the sole sor-
ghum during 1986 and the effect of other inter-
cropes were not realised.

Among the intercrops, swordbean pro-
duced highest mean green fodder than the other
legumes (6133 kg.ha). Fodder production was
lcast with soybean (2671 kg.ha?), The trend was
noticed during all the three years of study. The
vigorous growth of swordbean from the begin-
ing may be advantageously utilised forincreased
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fodder production when compared with other
legumes. Considering the fodder value, cowpea
produced quality fodder with higher crude
proiein content (28.76%) followed by green-
gram. Though fodder yield was maximum in
swordbean, the crude protein content was
minimum (23.10%).

The economics of different cropping
systems revealed that intercropping sorghum
with forage legumes is profitable than sole crop-
ping (Table 2). Sorghum grown with cowpea
and swordbean resulted in higher net-returns
than soybean and greengram. Cowpea and
swordbean systems increased the net returns by
20.8 per cent over sole cropping. The same trend
was reflected in B: C ratio too, Sorghum with
swordbean and cowpea systems achieved the
B: C ratio of 2.05 while it was 1.93 with sole

cropping.
Residual effect of forage legumes on wheat

The mean grain yield of wheat (Table 3)
indicated that all the intercropped forage leg-
umes have a positive and beneficial residual
effect on the subsequent wheat crop. The grain
yield of wheat was minimum in plots raised
without intercrops. The grain yield of wheat was
maximum (2022 kg.ha') when the preceeding
sorghum crop was raised with swordbean, The
increments of wheat grain yield due to intercrop-
ping with legumes in the previous season ranged
from 14.3 to 24.2 per cent over sole sorghum,
Though the legumes fixed the atmospheric N in
their root nodules, the beneficial effect may be
realised in the subsequent crop rather than in the
associated base crop. These results are in line
with the findings of Sanjoy er al. (1986) who
observed residual effect of legumes on succeed-
ing wheat, It was concluded that legumes for
fodderespecially swordbean and cowpeamay be
included as inlercrops in sorghum for maximum
retums. Inclusion of these legumes could pro-
duce beneficial residual effect on the productiv-
ity of succeeding crops like wheal.



Forage legumes as intercrop in sorghum and its effect on wheat

(+-eq-2y) paif meq)s wnydaog

(veydy) pjaid uread wnyd.rog

6T 8LI ‘SN £9Z 102 SN €Il 8¢ (%) ao
£ 8 9El 621 86 ovl S IL1 paS
OpL‘L 1L8°L 688'L LLY'L 8CH'E 095'¥ 789'% - TE9'T ueaq
PIOMS 39ppO4 + wNyFIog °¢
169'L 9z8'L 8LL'L 69V°L 158'¢ ILE'Y L'y IvP'T (p0D) weid
-0 19ppo + wnydiog “§
126'L 6E8'L 756'L TLE'L 102'¥ 66V L9L'y  LEE'E (1oD)
ueaq£0s 19ppoo.] + wnydiog ¢
9z6'L EEE'L 6108 9zZ4'8 P8Iy 6LV  OSL'Y  $REE (5*0D) eadmod
19ppo4q + wnydios g
09’8 ¥LI'S SI8'L 060'6 £0E'y P65y 6¥8'y  COY'E wny31o0g 20s "1
ueajy UBIAl .
pa[oog 1861 9861 S8661 pajoog L861 9861  SB6I swajsdg Burddos)

(;-ey3y) piaif meqs pue ureld waydiog

T 34EL

419



BALASUBRAMANIAM et al.,

a1'l 1248 101 LSz SoL (®s)as
950 ILT 98F  £T1 [4.43 pas
0T TE9'S  TSO'IN O1°€T EET'0  090'SC 6196  0TL'L Uedq PIOMS JOPPO + wnydiog ¢
6’1 €96’  £9£01 86°LT IS8'y  BTTS L96'T  6SE'9 wresd uoaif) 29ppoy + wnydiog
6l £60°S E6F'01 €6'ST IL6T 098'CT ¢g6L'L 19Z'¢ ueqios 10ppod + wnydiog ‘g
SO0T £co'c CeO'1t 9L'8CT 889't 6S56'v 11ty  S6L'v eadmo0 sappos + wnysiog g
£6°1 189+ 1896 — — - - — wnydiog 00§ |
(25)
awnday
adusoj jo
oney 2N S5041) juquod UB  [B6]  9B6L SB61
J:4 uiajoad wajsds Buiddosn
( BY'SY) wamay apnad (eydy) ppix
UB3IA Jappoj uaaxd doxdaajuy

Smouody pue ( ey 3y) piak 1appo) uaaad doxdaaug

‘T MqEL

420



Forage legumes as intercrop in sorghum and its effect on wheat

e T0' 008°'T €LOT 8ETT ueaqpIoms 982104 + wnysiog ¢
781 bT6'l 965'T T66'1 Z81°'T wesduao1d odeso] + wnydiog 4
9Ll g16°1 ¥95'C 1961 A ueaqLos ofe10 + wnygiog ¢
£l 198'1 'z 676'1 EIT'T eadamod afei04 + wnydios g
— 879'1 S66'1 95L1 PET'D wny31os 205 T
umy.os 8861-L861  LBGI-9B6T  9861-S86I
3|05 J3A0 =] ) sm3ysAs Surddoa)
asgaldul 9, pajoog (eqdy) ppik uesn

(-By 8y) wead yeagm uo sawnda] adeso0) paddordaajur jo 193452 |BPISIY € 3qe],

421



BALASUBRAMANIAM et al,,

REFERENCES

CHAMY, A. 1977. Swdies on the intercropping
of sorghum. Fourth Annual Report, Tamil
Nadu Agricultural University, p111.

HUMPHRIES, E.C.1956. Mincral Components
and Ash Analysis : Modern Methods of
Plant-Analysis, Springerverlag (Berlin)
1: 468-502.

RUSCHEL,-A.P., SALALI E and VIOSE. P.B
1979, Nitrogen enrichment of soil and
plant by Rhizobium phaseoli - phaseolus
vulgaris symbiosis. PI. Soil, 51 ; 425-
429.

SANJOY, K., BANDYPADHYAY andRAJAT
DE. 1986. Yield, nitrogen and water use

efficiency andsoil fertility imperativesof
a sorghum based intercropping system
with seed legume. Fertil. News, 31 (2) :
15-20.

SEARLE,P.G.E.,COMNDOM.Y,SHEDDEN.
D.C and NANCE. R.A. 1981. Effect of
maize + legume intercropping- system
and fertilizer nitrogen on crop yields and
residual N. Field Crop Res. 4 : 133-145.

SINGH, S.P.1977, Intercropping and:double
cropping siudies in grain sorghum. Inter-
national sorghum workshop, ICARISAT,
HYDERABAD, MARCH, 6-12.

Madras agric. J.78 (9-12) Sep-Dec-1991
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ABSTRACT

Experiments at Banaras Hindu University, Varanasi (U.P.) on rabi maize during 1985-
1986 and 1986-1987 revealed that N and K, O content of plants (shoot + leaves) increased with
increasing irrigation levels but decreased with advancement in age of erop. The P,0, content was
lower-at higher irrigation levels as compared to lower irrigation levels and the P,O, content
increased with advancement in age of crop. Uptake andrecovery of N, PO, and K,Q increased with

increasing levels of irrigation.

KEYWORDS: Maize, Irrigalion levels, Fertility level, Uplake, Recovery.

Poor waler supply or excessive irrigation
will result in unavailability or leaching of a
najor part of nutrients resulting in the deficiency
of these nutrients and low yields, Proper water
:ontrol will-hold these losses to @ minimum.
similarly the availability of nutrients to plant

422

roots was also influenced by the amount and
movement of water in soil. Keeping these facts
in view, the present study was undertaken to
findout the effect of different imigation (IW/CPE
ratios) and fertility levels on the content, uptake
and recovery of N, P,O,and K,O by rabi maize.



