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Effects of water stress on root growth and yield of line pepper
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SHI Lian-lian®, XU Nai-lin*, GUO Jian-wei'
(1. Northwest A&F University , Yangling , Shaanxi 712100, China;
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Abstract: With the two varieties Duojiao and Xinxiang No.8 that were widely planted in Central Shaanxi in China
as test materials, a pot experiment was conducted to study the effects of water stress on morphological development of
roots and yield of line pepper. There were 5 water treatments, i.e., TI (RWC 40% ~ 50% ), T2 (RWC 50% ~
60% ), T3 (RWC 60% ~70%), T4 (RWC 70% ~80% ) and CK (RWC 80% ~90% ). The total root length per
plant, root volume, root surface area, number of root tips, number of root crosses, number of root branches, average root
diameter, root/shoot ratio, fruit number and yield per plant were measured. The results showed that the growth rate of
total root length, root volume, root surface area, number of root tips, number of root crosses and number of root branches
per plant was decreased or even became negative during the 20th ~ 40th days after water stress, which was thought to be
the most sensitive period of pepper roots to water stress. Among the different treatments, the total root length, root vol-
ume, root surface area, number of root tips, number of root crosses and number of root branches per plant performed as:
CK>T4>T3>T2>Tl. T1 and T2 inhibited the growth of roots significantly during the whole period of water stress,
while T3 and T4 did mainly during the 20th ~ 40th days after water stress. During the whole period of stress, the root/
shoot ratio and average root diameter under all water stress treatments were greater than that under the control. This indi-
cated that the absorbed water was preferentially utilized to ensure the growth of roots under water stress, and the stress
treatments were not conducive to the growth of fine roots and the appearance of lateral roots. The fruit number and yield
per plant decreased with the reduction of soil moisture content. Under water stress treatments, the inhibition degree of
root growth and the decrease rate of yield per plant in Xinxiang No. 8 were larger than that in Duojiao, therefore the
drought tolerance of Xinxiang No.8 was less than that of Duojiao.
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Fig.1 Effect of water stress on total root length per plant of Duojiao (A) and Xinxiang No.8 (B)
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Fig.2 Effect of water stress on root volume per plant of Duojiao (A) and Xinxiang No.8 (B)
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Fig.3  Effect of water stress on root surface area per plant of Duojiao (A) and Xinxiang No.8 (B)
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Table 1 Effect of water stress on number of root tips, number of root branches and number of root crosses in line pepper
i TR HRI%L/ (plant ™) x 10° M3 X8/ (plant =) x 10° A B/ (plant =) x 10°
Days of water kb3 Number of root tips Number of root branches Number of root crosses
stress Treatments 2 FH-T EZ00 FH-Z 2 FH8E
/d Duojiao Xinxiang No.8 Duojiao Ximxiang No.8 Duojiao Xinxiang No.8
CK 3.93+0.10a 3.95+0.16a 32.82+1.68a 33.56 +1.30a 4.66+0.15a 4.57+0.17a
T4 3.96+0.10a 3.91+£0.17a 32.85+2.25a 33.45+1.39a 4.64+0.14a 4.54+0.16a
20 T3 3.65+0.15b 3.66+£0.16a 31.97+1.28a 30.97 £ 1.86b 4.42+0.14a 4.04+0.20b
T2 3.27+0.14¢ 3.18+0.09b 28.19+1.27b 24.60 £ 1.31¢ 4.07+0.14b 3.51+0.16¢
T1 3.14+£0.13¢ 2.84+0.14c 26.64 £ 1.48b 18.87+1.41d 3.75+0.08¢ 2.64+0.17d
CK 4.36+£0.11a 4.17+0.10a 35.75+1.03a 34.68 +1.6la 6.06£0.15a 4.88 +0.20a
T4 4.22+0.12a 3.97+0.17a 35.74 £ 1.48a 31.70 £ 1.70a 5.86+0.14a 4.48+0.18b
30 T3 3.93+0.11b 3.63+0.16b 33.30+1.38a 27.37+1.58b 5.45+0.15b 3.76£0.17¢
T2 3.53+0.12¢ 3.02+0.11¢ 28.43 +1.42h 21.84+1.99¢ 4.55+0.11c¢ 3.10+0.12d
T1 3.31+0.11c¢ 2.47+0.09d 26.64+0.92b 16.50 + 1.36d 4.24+0.15d 2.46+0.16e
CK 4.46+0.15a 4.38+0.17a 35.58 £ 1.45a 35.36 £1.58a 6.04+0.15a 5.12+0.16a
T4 4.07+0.14b 4.10+0.13b 31.69+1.10b 32.43£1.50a 5.17+0.15b 4.70+0.18b
40 T3 3.68+0.12¢ 3.77+0.10c 28.56 £ 1.47¢ 27.60 +2.06b 4.66+0.15¢ 3.93+0.20c
T2 3.37+0.13d 3.14+0.10d 25.14+1.01d 21.77+1.40c¢ 3.84+0.15d 3.15+0.19d
Tl 3.18+0.13d 2.67+0.14e 23.27+1.39d 16.39 +1.65d 3.53+0.14e 2.55+0.17e
CK 4.54+0.08a 4.48 +0.10a 35.38+2.07a 35.16 £ 1.46a 6.05+0.14a 5.33+0.16a
T4 4.46+0.11a 4.45+0.12a 34.81+1.67a 34.98 £ 1.26a 5.95+0.14a 5.32+£0.20a
50 T3 3.92+0.13b 4.04+0.17b 30.29 £ 1.29 29.33+£2.07b 5.26+0.15b 4.44+0.19b
T2 3.54+0.10c 3.37+0.10c 26.41 £1.59¢ 23.40+2.12¢ 4.26+0.15¢ 3.44+0.21c
T1 3.24+0.10d 2.86+0.13d 23.64 +1.49¢ 16.69 + 1.66d 3.86+0.15d 2.76 £0.20d
RSN G AR T8 RN TE 5% K B (P <0.05)EREE. T,
Note: Different lowercase letters in same column indicated significant difference at 5% level. The same below.
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Fig.5 Effect of water stress on average root diameter of Duojiao (A) and Xinxiang No. 8 (B)
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Table 2 Fruit number and yield per plant of line pepper under different treatments

b Z1 Duojiao F7 85 Xinxiang No. 8

Trf;i%ms RS 7o/ (g plant ") AT Fe/(geplant ")
Fruit number per plant Yield Fruit number per plant Yield

CK 17.47+0.98a 84.54+1.28a 14.09 = 1.44a 79.65+1.62a

T4 15.08 £0.80b 74.64 £1.11b 10.28 +1.23b 70.52 +1.37b

T3 13.50 £0.79¢ 69.58 +1.01c 9.48£0.71b 62.64+2.25¢

T2 12.40 £ 0.84cd 64.45 £1.43d 7.11£0.58¢ 52.97+1.51d

T1 11.41£0.80d 53.24+1.08e 5.51£0.61d 44.15+1.11e
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