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Leaf water potential and photosynthetic characteristics of two Hippophae
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Abstract: To study the effects of drought stress on the growth of Hippophae rhamnoides in a natural environ-
ment, plant water relations and photosynthetic characteristics of two cultivars: H. rhamnoides subsp. sinensis
‘Fengning’ and H. rhamnoides subsp. mongolia ‘Xiangyang’ with different degrees of drought were studied by
simulating natural soil drought conditions and water recovery processes. Results showed that leaves, experienc-
ing drought treatment, initially shrunk at 22nd  (19.40% ) for the exotic species ‘Xiangyang’ and 33rd
(11.66% ) for the native species ‘Fengning’. Also, ‘Fengning’ had stronger drought resistance compared to
‘Xiangyang’. In addition, with increasing drought stress, the leaf water potential of both species decreased
(0.77 and 0.45) and the moisture absorption ability increased. The maximum net photosynthetic rate, net pho-
tosynthetic rate, transpiration rate, stomatal conductance, light saturation point, and apparent quantum yield de-
creased with increasing drought stress; whereas, the relative content of chlorophyll and the light compensation
point increased. Also, water efficiency rose after falling. The dark respiration rate of ‘Fengning’ treatment
group decreased first and then recovered, but ‘Xiangyang’ treatment group was unchanged and then in-
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creased. After rehydration, the physiological indexes appeared in different degrees of recovery. Therefore, when
extreme drought occurred in the process of cultivating a plantation, the leaves shrunk and need timely irrigation
to avoid unrecoverable damage with ‘Fengning’ being more suitable than ‘Xiangyang’ as a breeding parent.
[Ch, 3 fig. 3 tab. 37 ref.]
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Table 1 Changes of leaf water potential of two Hippophae rhamnoides cultivars in different days
Bk K #/MPa Bk 7K #«/MPa
e T T ‘I B T EHC S T T T FH T fH
X B4 4l Xf R 2H 4l X R 2H 4l X B 2H T
1 -1.66£0.23 a -1.80+0.12 a -1.84+0.10 A -2.03+0.04 A || 25 -1.72+0.09 a -2.35+0.03 b -1.77+0.08 A -2.14+0.08 B
7 -1.65+0.06 a -1.86£0.29 a -1.82+0.29 A -1.95+0.09 A || 33  -1.59+0.19 a -2.36+0.40 b -1.86+0.10 A -2.31+0.10 B
13 -1.59£020 a  -1.96+0.07 b -1.82+0.07 A -1.95+0.18 A || 36  -1.53%0.19 a -1.64+0.09 a -1.82+0.31 A -1.83+0.12 A
19 -1.53£0.09 a -2.03+0.26 b -1.85+£0.33 A -2.02+0.17 A || 38 -1.56+0.08 a —1.51+0.05 a -1.85+0.23 A -1.8 +0.05 A
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the water control
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Table 2 Changes of photosynthetic characteristic of two Hippophae rhamnoides cultivars in different days
Ot A 3%/ (wmol - m2-s7") 7% J# 3 %/ (mmol s m™-s7")

K K
3;&/01 g ET BolEN BN 3;;65(/(1 g ET BN ‘T BHC
Xof HE 4 Rl X BE 2 R4 X B 2 R A X B 2 IRl
7 594+1.53a 65+195a  6.54+1.11 A 6.63+0.86 A 7 1.089+0.197 a  1.120.264 a 1.265+0.236 A 1.082+0.030 A

6.9+2.88 A 6.33+1.11 A 13 0.688+0.044 a 0.575+0.145 a 0.792+0.179 A 0.559+0.093 A
6.64+2.57 A 6.61+1.75 A 19 0.738+0.131 a 0.486+0.134 a 0.789+0.33 A 0.601+0.118 A
5.59+0.59 A 4.43+1.82 A 25 1.165+0.236 a 0.539+0.209 b 1.126+0.179 A 0.884+0.330 A
6.3£1.65 A 2.18+1.5 B 33 1.545£0.409 a 0.253+0.243 b 2.176+0.499 A 1.045+0.590 B
6.3£1.65 A 2.76+1.68 B 34 1.545+0.409 a 0.289+0.079 b 2.176+0.499 A 0.923+0.413 B
5.43£2.17 A 5.78+1.81 A 36 1.582+0.457 a 0.845+0.178 b 1.879+0.427 A 2.027+0.355 A

3.89+1.49 A 5.36+£0.31 A 38 1.918+0.307 a 0.98+0.258 b 1.567+0.349 A 1.635+0.506 A
AL/ (mol - m™-s7™)

13 6.01£0.79 a 6.48+1.53 a
19 5.81£0.75a 5.18+2.45 a
25 42+0.72a 4.1+x0.81 a
33 4.85£0.49 a 1.56+0.74 b
34 485049 a 1.23+x045 b
36 4.85+£0.84 a 2.24+1.81 b
38 551+1.61 a 4.11+x1.20 a

Fk R s e AL Eg Rl TR LT R BE
7 0.036 = 0.006 a 0.047 = 0.008 a 0.043 + 0.009 A 0.036 = 0.001 A

13 0.019 £ 0.001 a 0.015 = 0.004 a 0.022 + 0.005 A 0.015 = 0.005 A

19 0.020 = 0.004 a 0.013 = 0.004 a 0.022 + 0.010 A 0.014 = 0.001 A

25 0.034 = 0.007 a 0.015 + 0.006 a 0.036 = 0.005 A 0.024 + 0.008 A

33 0.080 + 0.026 a 0.011 £ 0.010 b 0.122 + 0.016 A 0.045 + 0.028 B

34 0.078 + 0.026 a 0.016 = 0.005 b 0.122 + 0.016 A 0.074 £ 0.021 B

36 0.097 + 0.036 a 0.034 + 0.009 b 0.114 £ 0.034 A 0.120 + 0.023 A

38 0.119 = 0.024 a 0.044 + 0.019 b 0.086 + 0.022 A 0.096 + 0.038 A
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Figure 3 Light response curve of 13, 33 d after water control and 8 d after rehydration
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Table 3 Changes of response characteristics to light of two Hippophae rhamnoides cultivars in different days
RREOLEE R/ JEH A X Jeh i Ri/ I I e =/
kil /d sy4l ) ne FNE T AR o e
(pmol -m™2-s7") (pmol-m2-s7) (pmol m?-s7") (pmol -m™2-s7")
13 T XA 7.26 13125 0.025 5 10.20 -0.83
T A 5.61 1125.0 0.017 6 12.84 -0.46
‘T BH % B 9.57 1 350.0 0.018 7 7.21 -0.85
TR g A 8.63 1 260.0 0.017 6 23.70 -0.88
33 CET WA 6.13 14333 0.021 8 6.24 -0.66
R AT 1.57 465.0 0.008 6 14.19 -0.62
ST FH O B 7.32 1 300.0 0.023 4 18.46 -0.93
ST PR g A 3.67 1 000.0 0.017 3 38.84 -1.28
8(HAKJE) T XA 3.87 693.8 0.015 5 13.55 -0.58
SR R 4.53 1 500.0 0.013 7 14.13 -0.62
ST FE O B4 2.96 700.0 0.0150 34.13 -1.00
ST PR g A 2.62 700.0 0.014 9 42.01 -1.01
3 itk
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