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ABSTRACT

In order to determine the optimum water consumption in lime tree (Citrus aurantifolia), A three years field
experiment in a randomized complete block design from 2006 to 2008 was conducted using drip irrigation at Minab
Agricultural Research Station. Treatments consisted of four water intake: 1) full irrigation: 100% of the water intake,
Ip) 13+ 25%]y, 13) 13 - 25%ly, 14) 1y - 50%l, with three replications. The plant's water requirement was calculated using
the FAO-56 method and the irrigation interval was set up every two days. Based on the results, increasing the water
consumption increased the yield. Significantly differences were found in yield (P <0.01) and water productivity (P
<0.05) among the treatments. It seems in normal years (without shortage water), I, treatment is the best due to the
highest yield (6709 kg/ha), and in drought years, I, treatment because of less water use (about 50% I;) and the highest
water productivity (0.73 kg/m®), is a good option for saving water consumption. Also, according to the results, the
amount of water consumed by this plant in this region was obtained 22% more than the calculated value by the Soil
and Water Research Institute.
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Figure 1. Map of citrus-rich regions of the country (Gihouni, 2011)
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Table 1. Physical and chemical properties of the soil used in the experiment

Depth Clay Silt Sand PWP FC Ni 0.C K(Ava.) P (Ava.) pH EC
(cm) ) ) ) (wiw)  (wiw) (%) (%) (ppm) (Ppm) (dS/m)
0-30 20 56 24 7.1 19 0.015 0.29 270 13.6 8.5 1.7
30-60 16 48 36 6.4 154 0.023 0.15 230 12 8.3 25
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Table 2. The result of chemical analysis of irrigation water

Na*  Ca’ + Mg® Sum of cautions HCO; SO~ CO;¥  CI' Sodium adsorption ratio EC

(meq/l) P (us/m)

8.7 43 13 3.5 3 0.6 5.9 5.9 8.5 1400




YAY

Sl Ead g Gupg cetly loj o oland o Gl
S5 o0 GloygiSle 5 4 laiges Jlosd 0 Jyame
sl BB anael sy (Jolme welr ol
Qo g Al S5 Ao D g Cawgy Jawgie Culis
PRI RENERPNC N ICT ¥ Py DR
0,5 eolazwl (V) doles 31 (WP) ol B s (590 40
(Geerts & Raes, 2009)
WP =Ya/Eta QD)
190, e ETa g Ya WP o o oS
ol w5 kgha) o Slhee «(kg/M®) O G pas
il o (MDA oLS Lawgs 5 yas

Losls g bl Julxi g 4 325

Solel 38l 5 5l eolaiwl b oselawsds oledlbl
L bSile § ob bl Judow g a3 SAS
B dmlie SIS g0 5l oolazul

o g b
B AYAD) Jlo dw Soedy a5 gl ol b
KW |).’>| uL».».c 6))9L.S A_JLQ.o.Q?U Oliu.u)‘ L (\YAV
ol 00 03,91 ¥ S 9 F 90 F O sla Jga o

sl 30 Of Bpan Hlade Ale aw lwgio
ANV glaJlo )0 lo)les (Bpae O 2> bausgie
Jga ol Sledbl bl .l 03] ¥ Jgaz o
0 Jl an Gae o ol Gras lais awgie
AVYY e OYVEA s ga g 5 ls dp dy olo Lo

Sg PAAF MP/ha 4 V- YYE

VWAA Gl oF 5,Lads B0 590 o)l Ll psle

b sl Jlos! g (glas )50 S losT ploxil
Syae Oliee (nfcmilie Guend polaieds Ghagh ()l
God kLY S03Se o8, (hyiged <0 o
Golal Ghg,a OAYAY B AYAL) Jlu 4w Soeds gad
» Holai Jb glassh )b LB e glola
Y7 9y Plas Oliw el (55,5LaS Dlindos olSiw]
oS T s e gl s Ll Al & ey
ey 0 oolaiwl (Susile yess) FAO-56 s,
9 De3l;0 0,90 S (3,85 9 B sleosls I jelate
calye Jloel 5 Gtalejl gladlo 3o (Sl polis
0 oolinl oS T 5L o pSoslail el (oalS
ol Ol zohw aslsl ,o (Farshi et al., 1997)
13,5 et ) Sped
@l 5k ey Ve e glel @l Srae -l
oLS
51 b 200 YO ity g)lol ol Bpas -l
oS ol 5
5 5l S 30)3 YO lies (55l Ol Brae -l
o5 ]
551 S woyd B0 ety bl Ol B pas -y
oS o

sloalols L o ys aw bls ciley] oS 5o
Sl o 5l 0y90 Of Jlake 0g fle e o e
aesgty jlad 2 (Srae Of Jlde g e o5yl
Sy )93yl 50 A SIS ez 315 Sue S
2 5 e slapSa o)kl eslinul b g Lol wlS
2o Sygot (359 o sl 4 (85 0 )k8 1V F) el
5l plml Gl 5 59, G ye0 b e Gl o

S5 S5 Jyame e Jlo s Ginleil epgs Jobo

(M¥ha) cilises slools ;o bl 6, Lal O o> Al aws Laogia ¥ Jgo
Table 3. The average volume of three years’ irrigation water in different months in each treatment (m*/ha)

Month I I Treatment I I
1 2 3 4

January 416.335 520.42 312.254 208.168
February 544.34 680.592 408.254 272.17
march 922.257 1152.935 691.691 461.129
April 1341.081 1676.357 1005.810 670.541
May 1616.92 2021.15 1212.69 808.46
June 1822.122 2277.653 1366.591 911.561
July 1801.563 2251.953 1351.172 900.782
August 1592.418 1990.523 1194.313 796.209
September 1405.846 1757.307 1054.383 702.923
October 1097.662 1372.077 823.247 548.831
November 763.205 954.006 572.404 381.602
December 444,254 555.317 333.190 222.127
Sum 13768 17210 10326 6884
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Table 4. Compound analysis of variance on yield, water productivity and fruit qualitative characteristics of Citrus
aurantifolia under irrigation treatments in three years

Total Means Weight Volume
Source changes df Yield (WP) pH soluble solids TA peel percentage  percentage
(TSS) thickness of scum of extract
Year 2 171661347 0207  0.146 6.350" 0.123ns 0339 1084277  176.945"
Irrigation 3 6142194" 0.253™  0.003ns 1.101" 0.108ns 0.021" 5.750ns 6.946ns
Irrigation x Year 6 785782ns 0.021ns  0.001ns 0.972" 0.139ns 0.007ns 8.799ns 15.382ns
Total error 18 1255984 0.027 0.002 0.249 0.131 0.005 11.946 12.709
C.V. (%) 20.48 33.120 1.840 6.190 5.130 7.620 10.280 7.14

Sl g Dolas 89 g doy0 N 9 O Jlisl e jo jlo e Sglas 3929 NS g
*,** ns: Significantly differences at 5 and 1% of probability levels and non-significantly difference, respectively.
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Table 5. Mean comparison effect of year on measured traits of Citrus aurantifolia

Yield WP Total s_olid Meaps of Peel Weight percentage ~ Volume percentage
Years (Kg/ha) (Kg/im?) pH solution thickness of scum of Juice
(%) (mm) (%) (%)
First 5613 b 0.52b 2.36a 740c 1.08a 30.19b 50.26 b
Second 6590 a 0.62a 2.16b 8.84a 0.74c 34.88a 53.53a
Third 4210¢ 0.36 ¢ 2.35a 791b 0.94b 35.80a 45.88 ¢

W5l ae,0 O Jlezsl mas 5 (gl pime gl g JBls ailive B> b sla Sl
Means followed by the same letter within a column are not significantly different (P < 0.05).
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Table 6. Annual and average three years of rain amounts, reference evapotranspiration (ET,) and temperature means

Years Annual temeerature means  Reference evapotranspiration (ET,)  Rain amount
(C) (mm/year) (mm/year)
First 26.5 2492 185.7
Second 28 2269 79.2
Third 22 2235 40.6
Mean 255 2332 101.8
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Figure 3. Mean comparison of yield, WP, TSS and
Means Peel thickness in different water treatmen of
Citrus aurantifolia

(Means followed by the same are not significantly
different (P < 0.05)).
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Table 7. Mean comparison interaction effect of year

and water consumption on yield and water
productivity of Citrus aurantifolia

Year Irrigation Yield WP
treatments (Kg/ha) (Kg/m®)
Iy 4991 cdef 0.37d
First I, 7303 ab 0.43 cd
I3 4583 def 0.45 cd
Iy 5576 bcde 0.82 ab
Iy 5987 abcd 0.44 cd
Second I, 7936 a 0.46 cd
I3 6590 abc 0.65 bc
Iy 6144 ahcd 092a
Iy 4352 def 0.30d
. I, 5186 cdef 0.29d
Third Iy 3927 ef 0.37d
[ 3377 f 0.47 cd
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5l s 0 0l
Means followed by the same letter within a column are not
significantly different (P< 0.05).
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