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Physiological Characteristics and Growth
of Loquat under Drought Stress

WANG Dan, GONG Ronggao”™ , RONG Yi

(College of Horticulture, Sichuan Agriculture University, Chengdu 611130 China)

Abstract : In order to explore the effects on physiological characteristics and growth of loquat under drought
stress, we conducted a pot experiment of 4 treatments which were CK, light stress (LLS), moderate stress
(MS) and severe stress (SS) by using 3-year-old ‘Dawuxing’ loquat. The results showed that: (1) Plant
height, stem leaf biomass and root biomass were inhibited under drought stress. (2) The chlorophyll con-
tents increased under light and moderate drought stress, the leaf relative water content (LRWC) and chlo-
rophyll contents decreased significantly following the lack of the relative water content of soil. (3) Net
photosynthetic rate (P,), transpiration rate (T,) and stomatal conductance (G,) showed decreasing trends
significantly and G, was the most sensitive one to drought stress. However, intercellular CO, concentration
(C)) increased and then declined with increasing drought stress. Water use efficiency (WUE) got the mini-

mum under severe stress. (4) With water stress intensifying, superoxide dismutase (SOD) activity and
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peroxidase (POD) activity decreased after an initial increase. Catalase (CAT) played a pivotal role at light
stress, while reduced at severe stress. Malondialdehyde (MDA) content enhanced significantly under mod-
erate stress for 10 days. (5) Free proline (Pro) content increased when drought stress was fortified and
was the highest after severe stress for 10 days. However, soluble protein (SP) content had no significant
difference under the late of drought stress. The soluble sugar content peaked in the later of severe stress
and had significant difference with the contrast. The results proved that loquat leaves enhanced their toler-
ance and adaptability by controlling the activities of antioxidant enzymes and osmotic adjustment and pro-
tective enzyme system under light or moderate stress, though the water deficit restrained its photosynthe-
sis. The membrane system and photosynthetic system of loquat were damaged and enzyme activities affect-
ed so that the growth of loquat were badly inhibited with the increase of drought stress.

Key words: loquat; drought stress; growth; photosynthetic properties; antioxidant enzyme activity; os-

motic regulation
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Table 1 Effects of drought stress on growth parameters of loquat leaves
{)ﬂljif‘éﬁx b 30 A P B} E] Treatment time/d
Determination index Treatment 0 5 10 15 20
CK 67.740.72a 69.4-1.08a 71.8+0. 95a 73.1+1.05a 74.3+1.03a
e LS 66.3-+0.52a 68.5-+0.72a 69.9+0. 78a 70.5+1. 23a 69.6-+1.27b
P 2y s
Plant height/cm MS 63. 640. 36b 62.80. 35b 61.4+1.07b 60. 24 1. 08b 59. 44-0. 43¢
ss 62.140.55b 60.8-£0. 96b 59.340. 82b 58.041.09b 57.2+1. 82¢
CK 19.55-40.72a  20.2140.7la  20.35+1.43a  21.1941.18a 21.5740. 86a
9.66+0. 76: L1141, 03 L0140. 58¢ 9.7940. 48 L2741,
0 LS 19.66+0.76a  21.11+1.03a  21.01+0.58a  19.79-0.48a 17.274+1.0b
Stem leaf biomass/g MS 17.7441.34ab  16.3940.97b  15.2740.85h  13.9040. 74b 12.43+1. 16¢
sS 15.94-£0.82b  13.2140.77¢  11.26-£0.22¢  10.2940. 21c 10. 01=£0. 92¢
CK 5.31+0. 28a 5.42-+0. 24a 5.54+40.17a 5.65+0. 10a 5.67+0.11a
, . 5.3940. 052 5.43+0. 14a 5 +0. 5.514+0. 12a 5.514+0. 19a
T 2R LS 5.397£0.05a 5. 430, 14a 5. 44+0.17a 5.5140.12a 5.5140.19a
P
Root biomass/g MS 5.2140. 22a 5.1040. 03a 1.84740. 22b 1.5940. 21b 1.2940.11b
ss 1.49-40. 22b 4.1740. 30b 3.81+0. 13¢ 3.58-+0. 12¢ 3.34-0. 05¢
CK 0.2740.017a  0.27-+0.009a  0.27+0.024ab  0.27+0.02¢ 0.26+0.017a
o LS 0.2740.012a  0.26-+0.007a 0.26+0.0b 0.2840.012be  0.3240.029a
W
Root-shoot ratio MS 0.2940.032a  0.31+0.023a  0.32+0.032ab  0.33+0.017ab  0.35-0.035a
SS 0.284+0.01a 0.32+0.031a 0.3440.015a 0.354+0.017a 0.3340.038a

L <[] — W3t 0 [0 N LR A A [ 52 B8 35 3278 Ak BRLE] 78 0. 05 7K F 22 57t 12 3% (Duncan’s #£) 3 CKLLS\MS,SS 43l 32 7% 1E % i K (i D g Jig

P ERNURY: 3 SRR 917 SR (E: P

Note: The different normal letters within the same stress time indicate significant difference between the treatments at 0. 05 level; CK,

LS, MS and SS stand for the control, light stress, moderate stress and severe stress, respectively; The same as below
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Table 2 Effects of drought stress on relative water content and chlorophyll content of loquat leaves

Qb PRE[A] Treatment time/d

R b b 30
Determination index Treatment 0 5 10 15 20
CK 85.2+0. 88a 86.0£0. 30a 85.140. 32a 85.4740. 23a 85.740. 23a
= L .07£0. 18ba L740. 12t 2.5+0.52 1.340.85 79.140.°
”fﬁ*ﬁx“fﬁoﬂ(g S 84.04+0. 18ba 83 0 b 82.5+0.52b 81.3+0.85b 9 0.50b
LRWC/% MS 82.57+0.68b 79.0+0. 26¢ 76.9+0.09¢c 68.3+0. 28¢c 64.9+0.55¢
SS 78.0+0. 28¢c 73.2-+0.18d 63.0+0. 33d 55.0+0.12d 49.040. 23d
CK 2.97+0.136ab 3.09+0.049a 3.1640.121a 3.28+0. 040a 3.1540. 130a
S R LS 3.16£0.021a 3.34£0.170a  3.23£0.095a  3.00£0.111b 3.22+0.064a
Chlorophyll content
/(mg g 1) MS 2.74+0.067bc 3.07+0.171a 3.047+0. 114a 2.79+0.027b 3.207+0.151a
SS 2.56740. 044c 2.52+0.068b 2.23740.098b 1.9840.070c¢ 1.92+0.081b
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Table 3 Effects of drought stress on the gas-exchange parameters of loquat leaves
{)I'Ilji *Elﬁ‘ b b PR [E] Treatment time/d
Determination index Treatment 0 5 10 15 20
CK 3.3640.05a 3.3240.08a 3.304+0.12a 3.40740. 05a 3.3840.05a
Bt G #FE P, LS 3.18+0.08a 3.114+0. 06b 3.17+0.07a 2.89+0.12b 2.76+0.08b
/(pmol » m™% ¢« s7 1)
MS 2.7740.04b 2.66-0. 04c 2.2940.07b 1.88+0.07c 1.4340.07c
SS 0.91+0. 08¢ 0.65+0.06d 0.45+0.02¢ 0.39+0.02d 0.35+0.07d
CK 0.55+0.02a 0.56+0.02a 0.58+0.01a 0.55+0.02a 0.56+0.02a
MR T, LS 0.4940.02a 0.4740.01b 0.4840.02b 0.4340.02b 0.3240.01b
/(mmol * m 2 «s 1)
MS 0.35+0.04b 0.3140.02¢ 0.2840.01c 0.2340.02¢ 0.16+0.01c
SS 0.15+0.01c 0.14+0.02d 0.124+0.05d 0.114+0.01d 0.1340.01c
CK 0.12940.003a  0.12540.001a  0.126-£0.002a  0.130£0.009a  0.12740.002a
SILRE G, LS 0.086+0.001b  0.07540.001b  0.0712£0.001b  0.06440.001b  0.033-£0.001b
/(mol » m™2 « s 1)
MS 0.043740.001c  0.03040.005¢  0.024=0.002¢  0.02020.002¢c  0.013240.001c
SS 0.01740.001d  0.01440.001d  0.010-£0.002d  0.007=40.001c  0.006=40.001d
CK 278.1141.90c  280.6043.22c  282.5441.73c  279.4241.64c  279.97+2.05d
Ml CO, WeHE C LS 254.44+0.78d  250.83+2.28d  237.6541.27d  253.9841.98d  287.2341.27c
/(pmol » mol™1)
MS 295.9941.91b  326.76£1.28b  348.57+1.73b  351.654+3.93b  369.98+2.18b
SS 377.2143.62a  388.0041.32a  421.3443.16a  420.7540.95a  406.32740.53a
CK 6.1140.13b 5.9340. 19bc 5.6940.14b 6.184-0. 33b 6.0440.19b
K4y F % WUE LS 6.4970. 23ab 6.62740.10b 6.60=40.39b 6.7270. 06b 8.6340.53a
/(mmol « mol 1)
MS 7.9140.79a 8.58+0.69a 8.18+0.11a 8.17+0. 39 8.94+0.49a
SS 6.0740.60b 4.64+0. 66¢ 3.7540. 45¢ 3.554+0. 16¢ 2.694+0. 35¢

M 43, 3%, Ui BT BL B SOD 3% 1 & #5 21 & K.
FEEEA W0 18] L 2 Wi SOD 36 7+ 176. 6%,
Hh R R B 38 o B R R T 8. 700 R 10, 9%, Tl
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B 7E5F 20 KR 8 L op B8 R0 EE a8 1) POD 34 4
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573. 1% KW UL I CAT i 1 55 1 8K . 17 Hp B o
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A R Z RS v, R e AR i R i
b B AL T O IR IR S [RIHEAR 1 H 2k B 5 43
I MDA SR Ak 22 =Yz —. =K
AR WA Y R R, B B 1 AT, B
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I [R] (4 384 o, % B2 b3 F MDA 3 im 1T 4%, 5
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20 %%, 6 B DA e 2 i 6 v 3 T G ARA I £ 40 i

RE O sz,
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T 25.5% 01 19. 5%, HAEH JEMia 4 10 X Pro &
5 F B K 340. 5 mg - g ', X I R
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Fig. 1 Effects of drought stress on protective enzyme activities and MDA content of loquat leaves
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Fig. 2 Effects of drought stress on proline, soluble protein and soluble sugar contents of loquat leaves
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