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The walt'.r 1·esourcc�'; on dte earth ,11·e limited, wich 
freshwater being estimated at 37 million km3

• Only 0.3% 
of this amount can be used as renewable resource. The 
lack of w:11er i s  ,be mnjor lim.i.1.ing foc1or on expansion of 
irrigated agriculture in the arid and semi-arid land of the 
world. Establishment of watc.r-savjng irrigation 
technology for irrigation is considered to be one of the 
efficient ways co impl'ove and to develop agriculture in ,he 
2 f' century in lhcsc regions. Fcrligalion - a modern agro
technique provides an excellel\l opportunity to maximize 
yield and minimize t.:nvironmcntaJ pol1ution (Hagin et al.

2002) by increasing fertHizer use efficiency. minimizing 
fenjlizer a.pplic::uion :rnd increa.sing relllrn on 1he feniHzer 
invested. The application of fertilizers is highly site• 
specific, depending on soil rype, clim:uic conditions and 
water quality. Fertilizer demand in intensive plant. 
production systems is pa1ticularly variable, changing 
rapidly during 1hc season and the year. The nutrient 
requirements of Kinnow mandarin tre.es are very much 
depc.ndent on the biolog:ica1 suige of growth and varying 
from vegetative lo fruiting periods. Using micro irrigation 
system for K.innow production has g.i.·emly .increased ,he 
adaptation of fertigation products. Bravdo et al. ( 1993) 
stated 1har shooc growth extension varied considerably 
according to inigation system. EI-Wazzan et al. (2001) on 
Valencia orange improved that irrigation system had 
tumot1ncc::d c::ffoct on lhc yield. Assumin,g that frc::quc::111 N 
fertigation over most of the growing season stimul:.ite 
vege1:11ive growlh d\1e 10 lhe cons1::an1 ;wailabilily of N to 
plant. This \VOrk aimed lo investigate the effect of varying 
arnount of drip irrigat.jon and N fenigaLion on the 
vcgetativ..: growth and the yield of Kinnow mandarin 
trees. 

A Stlldy was carric:.d out for invc:stigating the 
varying N fertigation rntes 400, 600, 800 and I 000 gm NI

tree and annuaJJy added •• 2 I, 23, 30 and 34 equal doses 
on the vegetative growth and yield of Kinnow orchards of 
six yca.r old in Kandi are.a located in foorhms of ShivaUk 
(Punjab) during four successive years from 20L l-14. The 
amQun1 of waler applied via drip it1·igarion was 16. 20. 24 
and 30 m3

/ tr� per year and different combinations 
between them were nlso studied. A vernge spring shoot 
length (cm) - number of lcavc;s pc;-r spring sltoo1- kaf area 
(cm1)-percentage of N and P of the leaves. fruit yield were 

detc.rmint'd according to staodat"d methods. Th� dac.a was 
statistically analyzed according to Pansc and Sukhatmc 
(2009). The difforent combinalions of (a) = quantity of 
water applied ::ind (b) = N fcrtiga1ion frequencies we-re as 
a1b 1, a,b2. a,b3. a 1b4. a2b1 . a2b2. a2b3. a2b,. . a3b1 . a3b2. a3b3. 
a3b,., a.ib1 , a,.b2, 8.tb3 and a,.b,. 

Varying quanthies of water applied via drip 
i,,.igation from J 6-30 rn3 water /tree/year had a positive 
effect on shoot lcnglh. number or lcavcs/shool and leaf 
area of Kinnow mandarin. The vegetative growth was 
stinmlalcd wilh incn:asing Qtianlilics of water per trct.: ( J 6-
30 nl water/tree/year). Higher differences in these growth 
aspects were cJe.lected among :1JJ !eve-ls excep1 1he 1wo 
higher ones. The maximum and minimum values ,vere 
detected on the rrees it1'igaced with wa1er ar 30 alld 16 m3 

per tree, respectively (Figure 1-3). Results indicated that 
growth parameters of Kinnow mandarin trees were 
gradually stimulated wilh increasing levels of nitrogen 
re.rtigation from 400-1000 gm/u•ee. Maximum differences 
or the.sc growth tra_its were observed between a.lJ levels of 
N except between 800 and 1000 gm N/trec. The results 
arc in Agl'eemc.nt with those. of Shara\\,Y (2005) on Bttlady 
lime trees. Increasing nitrogen frequencies from 2 I to 23 
affec, in posi1ive manner these vegera1ive parameters 
(shoot length, Number of leaves per shoot and Jc.a{ area). 
Increasing nitrogen frequencies from 30-34 had in mosl 
cases a sJight ef

f
ect Combinmions b�cwccn <]\lanticfos of 

water and nitrogen fenigatjon levels and frequencies had a 
gre31 effec1 on growth ch:lract.ers of Kinnow m3nd:ll'in 
trees (fig 1-3). The maximum values were oblained with 
jrrigation the- 1rees wi1)) 30 rn3 water and added 1000 gm 
N at 23 doses. These results arc. in harmony with the 
results of Koulka et al. (2000) on Balady orange crees. 
There was a progressive incrca..:;.c: on the percentages or N 
and P in the leaves of non- fruiting shooL,; of Kinnow 
mandarin trees with increasing wa1c:r quan1j1fos applfod 
via drip irrigation from 16 to 30 m3/tree/years. The 
imporrnnt role of watel' in .incn�asing nutritional stams of 
lhc trees was cmphash,ed by Nakhlla er al. (I 998) on 
Navel ora.nge trees. l_ncrt::asing njrrogen fortigation from 
400 10 1000 gm Nflrcc was followed by a gradual 
promotion on percentage of N in the lenves. These results 
were supporled by 1hos,;, of Sharnwy (2005) on Bal>dy 
lime trees. lncre;:ising qu:.,nti6es of water applied via drip 

 87 



P.N. Sira/inga,r, DhunndraSingh, Aryii Ci:a!ur,•,m, &huArora, ShiraP<7i/<.ar and R. Bhargara, lllYium k,uma/ of Arid Hortitu!tun, 2017, Vo!.12 ( 1 -2): J .}4 

irrigftt..ion from 16 10 30 rn3 wa1cr/lrcdycar CtluScd o 
gradual pro1notion on 1..he yield expressed as kgs (Fig IQ. 
L 2). The two higher rates of applied water (24 and 30 ni3 

water/tree/yeal') did not conceming their influence on the 
yield per tree. T'hcref'ore. the recommended amount of 
wa1c::r :ulded I◊ Kinn()W mand:)rin tree:$ for gaining ::m 
oc.onornic.al yield at 24 Ill'� water/h'et"/year (Fig. 10). 
Increasing N fcnigation from 400-1000 gm N/Lree 
resulled in increa.se in lhe yidd/Lrc:e (Fjg. I l). Sintilar 
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n:suh,s wen:· n:portcd in navel orttngc by Titompson et al 

(2002): Schumann et al (2003).The difference he1.ween 
800 and 1000 gm N/n·cc was mcaninglcss. Fn1it TSS 
('Brix) was recorded highest 24 nr\ water/tree/year and 
800gm N/lrec and 23 doses (Fig 13�15). Similar results 
were reported by the Alva et al. (2006) in V::t1eocia 
ornoge. As a coJlclusion. one can stah.� . that adding water at 
24 m3 /tree annually and nilrogcn al 800 gm via drip 
irrig.1nion is recomroenclc:�d. 
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