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Abstract: We studied the effect of continuous soil natural drought on the growth, physiological indexes of
stress tolerance and the contents of main medicinal components of Uncaria rhynchophylla seedlings by pot
experiment of soil water control for 12 days. The results showed that: (1) with the extension of drought
stress time, the biomass of roots, stems and leaves and the relative water content (RWC) of leaves de-
creased significantly (P <C 0. 05), while the content of MDA and the relative electrical conductivity (REC)
increased gradually. (2) Along with the time of drought stress extended, the contents of chlorophyll a and

chlorophyll b in leaves increased firstly and then decreased. The activities of superoxide dismutase (SOD),
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peroxidase (POD) and catalase (CAT) increased firstly and then decreased. The activity of POD firstly
reached the peak, and the increase of CAT activity was the largest. The contents of proline (Pro), soluble
sugar (SS) and soluble protein (SP) in leaves increased gradually, and Pro showed stronger osmotic regu-
lation ability. (3) The contents of rhynchophylline and isorhynchophylline in leaves, main stems and bran-
ches of U. rhynchophylla seedlings increased firstly and then decreased with the extension of drought
stress time. The response time in order was leaves, main stems and branches with hooks. The alkaloid
content in order was branches with hooks, leaves and main stems from high to low. It was found that the
growth of U. rhynchophylla seedlings was affected by the continuous natural drought in the soil, but the
plants could improve their water absorption and retention capacity by increasing their antioxidant enzyme
activity and accumulation of osmoregulation substances to resist the drought stress effectively. In addition,
the 4th—8th day of drought was beneficial to the accumulation of the main medicinal components, rhyn-
chophylline and isorhynchophylline. Generally speaking, when the relative water content of soil was 42 %
—53%, U. rhynchophylla had stronger drought resistance and higher contents of rhynchophylline and
isorhynchophylline.
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Table 1

The relative water content (RWC) of soil and leaves during natural drought period

R (FIIEPN

A HEAR X 7 Kk B Relative water content of soil/ %

M F A %F 7 7K B Relative water content of leaves/ %

Days after drought/d %8 Control

T £ Drought

%t #8 Control F &2 Drought

0 60.4042.02a 60.3042. 10a 94.4243.73a 89.7540.97a
2 62.08+0. 14a 57.33+1.56a" 92.52+1.68a 81.3942.74b
4 60.8943. 10a 52.9342.38b" 91.3541.98a 74.1241.56¢"
6 60.7543.03a 49.54x1.78¢” 89.90x2. 86a 66.9112.10d"
8 63.40+3.12a 42.21+1.82d" 89.85+0. 65a 61.6442.09de"
10 60.0340. 15a 36.2941.81e" 89.17+0.67a 59.3941. 26e"
12 60.54+1. 34a 30.7042.09f" 91.0840. 24a 52.3240. 141~

T« R FU A ] 5 B F /R AR 0. 05 /K- 22 57 18 35 (P<T0. 05) » » I [l i 3 o I8 5 52 b BREJ7E 0. 05 /K- 22 57 4 35 (P<C0. 05) . R[]

Note: Different letters in the same column mean significant difference among stages at 0. 05 level (P<C0.05), * means significant differ-

ence between the control and drought treatment during the same time at 0. 05 level (P<C0. 05); the same as below
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Table 2 The biomass of U. rhynchophylla plant during soil drought stress

- ‘ T W F T E ek
= H
+q6f‘;f%ﬁfﬂ Dry weight aboveground/g Dry weight underground/g Root shoot ratio
/
drought/d X} & Control F 5 Drought X 8 Control F & Drought %} #& Control F & Drought
0 9.90%0. 10a 9.9140. 04a 5.17%0. 10a 5.20+0. 04a 0.52%+0.02a 0.524+0.02f
2 9.9240. 06a 9.8840.01a 5.2140. 10a 5.1440. 05a 0.53+0.01a 0.524+0.01f
4 10. 0040. 04a 8.26+0.17b 5.23£0.09a 5.0940.07a 0.52£0.01a 0.62+0.0le”
6 9.82+0.08a 7.18+0. 14c* 5.20%0. 06a 4.712£0.08b 0.53740.02a 0.66=40.02d
8 9.91+0.03a 6.4640.19d" 5.264+0.03a 4.43+0. 06¢ 0.53+0.01a 0.69+0.01c*
10 9.91+0. 10a 5.4140.09e" 5.25%+0.06a 4.15+0. 14d~ 0.53+0.02a 0.77+0.01b*
12 9.95+0.03a 4.5440.06f* 5.25%+0.05a 3.93+0.08e* 0.53£0.01a 0.8740.03a"
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Different normal letters mean significant difference among treatments and stages at 0. 05 level (P<C0.05), the same as below

A 1

seedling during soil drought period

The relative electric conductivity and malondialdehyde content in leaves of U. rhynchophylla
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Fig. 3 The activities of three antioxidant enzymes in leaves

of U. rhynchophylla plants during soil drought period
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Fig. 5 The contents of rhynchophylline and isorhynchophylline in leaves, stems with hook and trunk

of U. rhynchophylla plants during soil drought period
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18 HY i Rz
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T B OF R3S B ek IR, 5 Bt B ROS LR
SOD.POD FI CAT fE R ¥ 44 9 1 Bk ROS (¥ 8 %

T4, st S PUR A RE 1 2 EA S ARBES
o, T RAREE 4 d B EER B POD 6 #E% SOD Al
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PRIKfE T, HRAE T 5 e, Horp SPLPro 5 SS &
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d 3 1a] L £ e o Pro SS T SP 5 2 i 4
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O R T R b0 A AR RE . A B AT
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~6 d #ilE, B B MDA &5 REC 52518 1
TE) a3, 5 et T A IS P B S T )
WERINA & s TR AR EE 8~12 d W), ik A
MDA & f 5 REC il 3% i, 2 B 40 i 5 15 37 31 4
F R 450 . AR LIS Pro SS il SP & & ¥ 4
e fEL DAT 2 B JE 25 P A 3 K, =3 B i R T RE ) 4
55 T IE W D IR

H1 LA 43 BT R0 4 i X R bk 3 1 36 A
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