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Effects of water stress on the growth and physiological traits of guar

JI Xue-hua, ZHENG Qun™, LI Ge, PANG Sheng-qun
( Horticultural Department of Agricultral Academy of Shihezi City , Shihezi, Xinjiang 832003, China)

Abstract: In order to extend water-saving irrigation for guar cultivation in Xinjiang, four water deficient treatments,

WO (extreme water deficiency, total irrigation amount was 450 m’-hm~2), Wl(heavy water deficiency, total irrigation

amount was 1 530 m>+hm~2), W2 (light water deficiency, total irrigation amount was 1 890 m’+hm~2), and W3 (full

irrigation, 2 250 m’*hm~?)were conducted, in combination with plastic mulching and drip irrigation. Some growth pa-

rameters and physiological traits such as kernel weight, yield, and soluble sugar were analyzed. The results indicated sig-

nificant effect of W2. Before the pod setting stage, high values of height and stem diameters were observed with W2.

Contents of soluble sugar, soluble protein and proline increased for W2 and W3, while malonaldehyde content decreased.

Regarding physiological traits such as chlorophyll, soluble protein, and POD activity, W2 is recommended as the suitable

practice for guar production in Xinjiang.
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Table 1 Water stress treatment
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K E/(m®  hm~2)

Dripping amount

b3 KGr A

Treatment Water stress
w0 W EE K Extremely drought
w1 HREERIK Severe drought
w2 RPEBRIK Mild drought
w3 1EH# 7K Normal supply water

04 - 20,06 - 08,06 - 25,07 - 05,07 - 25
04 - 20,06 - 08,06 - 25,07 - 05,07 - 25
04 - 20,06 - 08,06 - 25,07 - 05,07 - 25

04 -20 450

450 + 270 + 270 + 270 + 270 = 1530
450 + 360 + 360 + 360 + 360 = 1890
450 + 450 + 450 + 450 + 450 = 2250
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Table 2 Effect of different water deficiency on yield component of guar

fh BRRA AL 2L kIR PR EL LIRS R R TR E i
Treatments Infloreseence Pod per Pod weight Seed per Seed weight Thousand Yield
reatments per plant plant per plant/g plant per plant/g kernel weight/g /(kg*hm~?)
WO 11.8£2.2Cc 38.3+3.3Cc 15.8 +£0.6Aa 237.9+12.9Bc 8.1+0.2Bd 31.1+0.2b 4443 + 87Cc
W1 13.3+2.0BCh 47.7+4.8Bb 13.5+1.6ABb  287.2+14.8Ab  11.5+0.5ABb 33.4+0.0a 5596 + 135Aa
w2 17.8 +1.6Aa 63.7+5.6Aa 16.4+0.9Aa 342.6+38.8Aa  12.8+0.7Aa 34.9+0.0a 5704 + 128Aa
w3 13.1+2.0BCh 39.3+3.6Cc 12.4+0.7Bc 283.9+20.6Ab 9.3+0.6ABc 31.5+0.1b 4900 + 163Bb

e F AR ] B3R A 3R] 25 Sk B i E UK, P < 0.05, P <0.01, FAls

Note :

Data with the different letter indicate significant difference at P <0.05 and P <0.01 level. The same as below.
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Table 3 Effect of different water deficient treatments on leaf chlorophyll content(SPAD)

QbR H#(H - H) Date(m-d)

Treatments 06 - 26 07-06 07 - 16 07 - 26 08 — 06
WO 53.15=0.24Ab 49.67+ 6.88Bh 54.23+1.2Bb 49.78 +3.26Bb 44.04 +2.99Aa
Wi 57.87+0.05Aa 53.88+2.72Ah 58.12+4.43Aab 60.81 +4.53Ab 52.26+6.32Ab
w2 48.86+0.37Ab 65.38 =4.34Aa 66.890.35Aa 65.99+2.23Aa 59.98+5.29Aa
W3 51.78£0.47Ah 62.70£2.35Aa 52.07+5.32Ab 54.10 = 6.94Bh 49.46 + 6.36Bh
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Fig.3  Effect of different water deficiency on soluble sugar content,

soluble protein content and praline content of guar leaf
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Table 4  Effect of different water deficient treatments on the content of MDA in guar leaves/( pmol+ g~ ")

H#(H - H) Date(m-d)

b ¥

Treatments 06-26 07-06 07-16 07-26 08 - 06
WO 1.58 £0.07Aa 2.66+0.03Aa 4.25+0.01Aa 3.20+£0.07Aa 4.11+0.02ABb
W1 2.29+0.11Aa 2.29+0.03Aa 3.63+0.02Aa 3.25+0.01Aa 4.22+0.11Aa
w2 1.09+0.12Bb 2.02+0.04Aa 2.48+0.02Cc 3.05+0.02Bb 3.62+0.11Bb
w3 1.61+0.12Bb 2.07+0.13Aa 2.89+0.01 Bb 3.10+0.01Bb 3.20+0.02Bc

R5 AREKSHBLAENN/REM F POD &K
Table 5 Effect of different water deficient treatments on activity of POD in guar leaves (Usmin~'+g!)

b3 H#(H - H) Date(m-d)

Treatments 06-26 07-06 07-16 07-26 08 - 06
WO 12.52 + 1.00Bb 13.52 +0.08Bb 13.62 £0.58Bb 15.31+0.53Bc 18.15+0.92Bb
W1 12.72 £ 1.12Ab 13.02+0.91Bb 16.98 + 1.43Aa 16.04 £ 1.92Bb 16.04 =+ 1.72Bb
w2 11.87+2.11Ab 15.18 £0.52Aa 16.82 +0.04Aa 17.75+0.63Aa 13.10+£0.43Bb
w3 12.05+1.92Aa 13.89 +0.43Bb 17.01 £ 1.72Aa 17.94 +1.02Aa 13.63 £0.81Aa
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