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Abst ract 

The experiment conducted at farmers Jicld in Bikllncr dJstrict on sandy soil during K/Jarif season of 2003 and 2004 unllcr 
canal command area for crop divcrsiflcation in different fruit based cropping systems revealed that the maximum plant heigh! 
ofmothbean and groundnut was recorded under the intcrcropplng with Bael where as clusterbean maximum plant height 
(49.8 cm) was recorded maxium with Ber. Muthbean intercropping with Bae! pr~duce~ 14.61 and 27.24 per ceni higher total dry 
mauer (26.99 qn1a)and grain yield (10.40qflia), rc.~pectively tJ1an its intercropp1ng with Ber (23.77 and 8.98 q/ha). Arnong the 
entire intcrcrop highest mean root dry matter addition (2.49 q/ha) 10 soil afler crop harvest was observed in groundnut 
imercropping, which was significamly higher over the iutercropping of mothbean and clustcrbcan. However, the mean 
tugbcst sys1cm productivity (8. 71 q/ha) was observed unde-r the intercropping of groundnut with the fruit trees which was 
15.09 and 9.82 per cent higher over intcrcropplng of moth bean a11d clustcrbean. respectively. Highest Lota I income (Rs. 3S, 172 
/ha). net profit (Rs.30,162/ba) and cost Benefit ratio (6.02) was observed under the intercropping systems of Bael + 
molhbean. 
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Introduction 

1:1e Low and erratic rain fall with high variability in its 
guanuty and occurrence, high temperature during suouncrs 
(~ high as _48°c) and low in winters (up to - 3 °c). High 
wwd ~el~c1ty (10-13 km /hr) and high annual evapo
ir~nspir~uon ( 1527 mm /year) hinders arable cropping in 
!hrs re~1on. The introducliou of canal in Lhe area, opened 
new v1st:35 Lhus allowing the choice for more number of 
~o~s which can _be includ~ in cropping S}'Slem. The major 
canal ne1wor~ Ill the region is IGNP passing through 
G~ga~~g~, Bikancr and Jaisalmer districts i 11 which wacer 
ava1lab1hty1s @5.24 m/ha from 1982_86 Th 11 · . · e ow values of 
~am canal vanes from l. 727 x I OS Ml to 2.96 I x 1 Q6 Ml . 
different season (Khan 1996) Ho . . Ill 
irregular availability •f i wcvcr, Lhc unurncly and 
quanti ty again put a qies~~~ato :::~~ alo1~g wi~1 reduced 
water requiring peren111· al c for mclus1oa of low 

. • rops a11d fru'L 1 • 
cropping system for its sustainabil' , i recs rn lhe 
c?ndition. fnter cropping of le u~~ ev~n under adverse 
higher grain yield ofintercrops ty 5-20w1~h Ber produced 

per ccm over lheir 
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sole cropping (S ingh et al.. 2003). 1l1us, intercropping of 
annual crops wilb the perennial trees provided llle exl!a 
income to the farmer when fruit trees are in lllcir juvenile 
phase along with the assured production from the system. 
Keeping llie above poincs in view an experimt:111 was 
~onductccl Lo find out the productivity of differc!ll crops 
mtercropped with different fniiL trees \lnder canal-irngatetl 
condition. 

Materials and Methods 

_TI,ecxperiment was conducted ,ll farmers field in Pugal 
tehSil ofBikancr district in sandy soil during Kharif season 
or2oo3 and 2004 under can,tl command are~. 

. 1'.1e experimental site is characterized as hyper arid 
w1lh highest mean momhly temperature of39.7'\: in month 
of July during 2004 with a minimum of I J .6°c in month or 
N~vember2003. The highest wind velocity was J0.06 kl11.I 
hr Ill mouu1 ofJuly during the crop season. which incrcas~-J 
lhe ~vaporation or water loss during lhe study period which 
hud impact on th . . (·wt c penod Lor water waihbility to the P' 
afier the irr"g · . ' ' 1 at1011, which seems to he very less. 

~e soil situation of the cxpcriruentul site was lonrnr 
sand In textur I • rnal 
EC (0.2 ldsm~')c:

0
car_cous alk~tlinc in rc11ct!or1 with 1

1
1~:,. in 

w Ill organic carbon w1lh very 
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nitrogen. phosphorus :111d good in potassium amounting 
-D.16.3 and 162.-1 kg/ha. rcspcctivcly. 

Three crops Yiz .. Motl,bcan ( Vigna ato111ifoli11), 
clusterhean t C)·nmopsis rcrrngorwlolm) anti grnumlnut 
(,·\rnchi.t hypo gen) were i111crcroppcd in I ntcrspace of three 
year-old Ber tZ_rzipl111s 111a111iria11a). Bae\ (AQ:I,• 111am1r/11s) 
and K.innow (Citru.l' s1111) orchartls 1111\lcr factorial 
randomizt.'Cl hll1ck design with three rcplil:ntions.11,c canal 
\\'ater was used for irrigating the plant!- to all the crops al 
same time through nood system. All othcrculturnl prncliccs 
were adopted as recommended for individual crops 
separntdy. During the cropping sc;\son an amount of 178.6 
mm and 91.9 mm rainfall was rcceiYcd during 2003 nnd 2004 
respecti,·ely. 11,e system productivity was calculated 
mathematically by using the followi ng formula. 

System productivity (SP)= (Intcrcrop productivity (q/ 
ha) x Are.a sown in system per ha (m1)/ ha (m1) + Frnil trees 
yield in terms of-crop yield equivalent(qnu). 

Results and discussion 

Plant height (cm) 

The plant height of diftcrent crops was not affected 
significantly under intercropping with different frni t trees. 
The highest plant height of moth bean and groundnut was 
recorded under the imercropping with Bacl where as 
cluscerbean gave highest plant height (49.8 cm) in 

intercropping with Ber. TI1c plants were only 3 years oltl 
nncl have no ntlvcrsc effect on growth and development or 
inlercrops. 

Vichi ofintcrcrops 

·me I wo year pooled data presented in Table l showed 
that the highest dry mauer and Grain yield of all the 
lntcrcrop!. were recorded under the intcrcropping with Bael 
which was signi ficantly higher in mothbean and clustcrhcan 
but was at par in groundnut. The same trend was observed 
wiU1 straw yield also. Mothbean intcrcropping with Bae! 
produced 14.61 and 27.24 per cent higher total dry matter 
and grain yield, respectively than it's intercropping with 
Ber. This was due to the fact that at the initial stage of fruit 
trees there arc no adverse effect on the yield of intercrops. 
Patil er al .. 2005, also reported simi lar findings where no 
adverse impact of fntit 1rees was noticed on intercrops at 
early stages of tree growth. 

Root clry matter addition to soil 

Significant differences have been observed in root dry 

matter addition hy different intercrops. Highest root dry 
matter (2.76 q/ha) was added in the lfeaunem when 
grou11dnut was intercropped with kinnow plantations 
followed by Bae!. Mothbea.i1 root dry matter addition was 
lowerunder intercropping with all the trees, which was due 
to the harvesting system of mothbean in which the plants 
are normally uprooted at the time of harvesting along with 

Tobie 1. Yield of inte:rcrops grown wiU1 different trees under intercropping system (Pool of two year~). 

Fruit Trees 

Ber 

Bae) 

Kinnow 

Mean 

C.D. at5% 

Ber 

Bael 

Kinnow 

Mean 

C.D. at5% 

Ber 

Bae\ 

Kinnow 

Mean 

C.D. a15% 

M othbcan 

16.90 

19.37 

I s :1 0 

18.12 

Crops=l .20 

6.13 

7.80 

6.16 

6.70 

Crops= 1.13 

10.78 

11.57 

11.95 

11.43 

Crop=0. 15 

Yield of intcrcr ops 

C luster bea n 

Tota l dry matter yield (q/ha) 

27.24 

32.63 

26.97 

28.94 

Trces=S.36 

Grtthl yield (q/hu) 

9.36 

10.97 

8.37 

9.57 

Tues= NS 

Strnw yield (q/l111) 

17.40 

22. 18 

19.07 

19.55 

Trce=NS 

21 

G roundn u t 

27.17 

28.97 

27.69 

27.94 

Crop x trees=NS 

11.47 

12.43 

l l.12 

11.67 

Crop x lr<!<!=NS 

15.75 

16.49 

16.32 

1(\.18 

Crop x trel.'=0. IR 

Mean 

23.77 

26.99 

24.25 

8.98 

ID.40 

8j5 

14.64 

16.75 

15.78 
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N. D. r +groundnut (Tahlc4). This wns tlue higher . 

I 
. oots ·1s com1l'1rcd 10 t11c clustcrbciln an ti grou11tl1ml. grou11dmll with reasonable market price. ll1c h1' nhY1c:((l OJ 

l 1111 r '. . . r I 95 q/h'l was . " C.~l The highest root dry 111a11cr addltton O • • • '·d l , Bencf'il ratio (3.02) was recorded with Dael+ cl cost: 
·ccordcd under Ber+ mothhcnn intcrcropprng foll owe ill} lntcrcropping followed hy Bacl+ Mothhcan (2u8s6tcrtican 
1 . • ("'·thlc2) Among I IC ·u B ti h • · (2 06) . ) Tl Kinnow+molhhean intcrcropp1ng , , , . . (2 4 9 lowest was w 1 l er+ mo , can , . 1l1crcs111ts . . le 

entire inlercrop highest rncan root dry n1a11er adthl1~n . the nnd i ngs of Pali l et al. (2005) in which lhc h·. c,onrir11~, 
I Ojl() i II" whtt:h was I . I I rg lCSL n 

q/h·i)wasobscrvcdingroundmtl n1ercr 0 ' l JJrofi t was rccordct wtl 1 t 1c Sapota+ Gr •1Ct 
• . , . PIJing or moth 1c.111 oundn 

signilicanll}' higher over the rntcrcro . 8, cl intcrcropping. 111 

and clustcrhean. The irncrcropping ofgroundnul w11h ;'. . 
produced highest root dry ni:1t1cr addi tion (2,76 q/Ju1). T 11s 'J'uhlc 4, f:conomics of different lrcn1mcn1.~ under inlcrcro , 
was due to the better growth and clcvclopnienl of ground n~1t ~ystcm (Pool of two yenrs). P11111g 

P
lants as well as more root dry mailer yields rcr planl Ill -----------------.__ 

'I'r t CJ1ls Economic (Us n1a) 
comparison to other crops in the system. c:i m Totul Cmt of -

System productivity (SP) 

TI1e different crops under i111ercroppl11g with the fruit 
trees significantly affected the system productivity, whic~ 
was lower over the intcrcrop productivity because the fnul 
trees were not in bearing. However, the highest system 
productivity was 8.71 q/ha under the intercropping of 
groundnut with the fruit trec.swbich was 15.09 and 9.82 per 
Table 2. Root dry matter addition in different intercropping 

systems (Pool of two years). 

Fruit Trees fn tercrops MClln 

(3 years old) 1\1~ awterlJCall Gl'Ollldru 

Dt:r 1.95 2.07 J.97 2.00 

Bae) l.7 2.35 2.73 2.26 

Kinnow 1.9 2.03 2.76 2.23 

l\foan 1.85 2. 15 2.49 

C.P. at5% Crops=0.47 Tree.<=0.47 Crop X IJ'ee= 0.82 

cent higher over moth bean and clusterbean intercropping 
(Table 3). Over all mean of the crops indicated that 
intercropping of crops with the Bacl produced highest mean 
s~•siem productivity (9.63 q/ha), which was significantly 
higher over rntercropping with Ber and Kinnow. 
Table 3. System productivity (q/ha) with the iutercropping 

of crops with Lrees (Pool of two years). 

Fruit'Ilres'" 

l\1iitm1 

Ber 5.40 

Bae) 9.43 

Kinnow 7.88 

Mean 7.57 

Intercrops 

8.29 

9.62 

5.97 

Grunxhu 

8.32 

9.84 

7.97 

7.96 8.71 

Mean 

7.34 

9.63 

7.27 

CD at 5% Crops=l.07 Trecs=I.06 Crop x tree:: 1.84 
* rruit tree were not in production. 

Economics 

Highest total income (Rs 29 7?9 /ha) a d 
(R · ' - n net profit 
. s.2 l, 799/ba) was observed under the Bacl + 

1 

intercropping followed by Ber +Groundnut angdrok~ndnm 
rnnow 

22 

Income culthatlon 
Ntt C t QI : Rel1!lit 

profit ratio -Der + 
Mothbcan 16124 5270 10854 2.06 

Ber+ 
Cluslerbcan 18540 5570 12970 2.33 
Der + 
Groundnut 28709 8330 20379 2.45 

Dael + 
Mothbean 19320 5010 14310 2.86 
Bae!+ 
Clusterbean 2 1364 53 10 16054 3.02 

Bncl + 
Groundnut 29729 7930 2 1799 2.75 

Kinnow + 
Motbbcan 16025 5010 11015 2.20 
Kinnow+ 
Cluslerbean 16432 5310 I l 122 2.10 
Kinnow+ 
Groundnut 27760 7930 19830 2.50 
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