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Abstract: Objective To reveal the drought resistance physiological response mechanism of the raw material plant for vine tea of
Nekemias grossedentata. Methods Taking annual N. grossedentata plants as subjects, a pot-controlled water experiment
wasconducted with normal watering as the control to investigate the effects of light, moderate, and severe drought stress on

photosynthetic characteristics, osmotic adjustment substances, and antioxidant enzyme activity in mature leaves. Results With the

RS EHER: 2025-05-06
ESWB: WHEBARSEESTH (2025]1170626)
TEEEN: B M (1999—), Lo, WiLFsed, MSEHEYEE AR T, Tel: 15286505759 E-mail: 15286505759@163.com
HBIEEE: B OB, Wik, WESRABEEITNPF. E-mail: qincl113_cs@126.com
M, #0%, MLAS, NFhAEERF K SFAMI. E-mail chunltian@jsu.edu.cn



© 0146 « F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

aggravation of drought, the leaf relative water content (RWC) initially increased and then decreased, as higher drought intensity led to
increased water loss from the leaves. The photosynthetic parameters of each treatment decreased as the drought deepened. The net
photosynthetic rate (Pn), stomatal conductance (Gs) and transpiration rate (Tr) decreased with the extension of drought time, but
intercellular CO> decreased first and then increased. In addition, the contents of chlorophyll a (Chla), chlorophyll b (Chlb) and
carotenoids (Car) decreased slowly with the increase of drought. The contents of Leaf malondialdehyde (MDA) and osmotic adjustment
substances in leaves increased with the severity of drought, accumulated and reached the peak at 14 d, then decreased with the duration
of drought. The content of MDA induced by drought was the highest under severe drought (16.18 nmol/g). Compared with the control
group, the proline (Pro) content in moderate and severe drought was significantly improved by 69.33% and 79.37% respectively. Under
14 d of drought, the content of soluble protein (SP) was relatively enhanced by 21.21%, 34.51% and 52.18% respectively, compared
with the control. Antioxidant enzyme activities varied: The activity of superoxide dismutase (SOD) first boosted and then weakened
with the continuous drought, and was eventually inactivated at 56 d. But, the peroxidase (POD) activity boosted significantly with the
continuous and intensified drought, reaching 22.73, 23.06, 24.30, and 25.05 U/(g-min) at 56 d, respectively. Catalase (CAT) was active
mid-stress but low early/late. Conclusion Under drought stress, N. grossedentata achieved water conservation by maintaining high
leaf RWC and regulating Gs, Tr, and Pn.. It also accumulates MDA, Pro, and SP, and synergistically upregulates SOD, POD, and CAT
activities to resist oxidative damage.

Key words: drought; Nekemias grossedentata (Hand.-Mazz.) J. Wen & Z. L. Nie; photosynthetic properties; osmotic adjustment

substances; antioxidant enzymes
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Table 1 Changes in RWC of leaves of V. grossedentata under drought stress
it K /Y
b E T A B 7K %
0d 1d 14d 28d 42d 56d
Ti 80.02+1.52Ca 85.021+0.77Ba 91.88+1.48Aa 85.731+1.75Ba 85.85+2.91Ba 86.25+1.04Ba
T  79.16+1.10Ba 83.261+1.82Bab 86.61+0.54Ab  80.351+1.76Bb 81.96+1.33ABa  80.48+2.32Bab
T3 7828+ 1.41ABCa  81.92*t1.88ABab  82.92+0.21Ac  75.92+1.09BCc  76.11%£2.26BCb  74.35+2.35Cbc
T4 76.711+0.17Aa 78.32+£2.50Ac 79.05+£2.01Ac  72.86+0.93Bc 71.93+1.59Bb 71.61+£1.30Bc

AE/NGFRAR B FRRFIAAT (A ZREFE (P<0.05), TR.

Different lowercase letters and uppercase letters indicate significant differences in columns and rows (within groups) (P < 0.05), same as below.
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The uppercase letters in the figure indicate the significance differences at different times under the same treatment, and the lowercase letters indicate the
significance differences at different treatments at the same time (P < 0.05), same as below.

1 FEWETXEFRFEALESH Pn(A). Gs(B). Ci(C). Tr(D)AIEWL
Fig. 1 Changes of photosynthetic parameters Pn(A), Gs(B), Ci (C), Tr (D) of N. grossedentata under drought stress
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Fig.2 Changes in photosynthetic pigment content Chla (A),
Chlb (B), Car (C) of N. grossedentata under drought stress
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Table 2 Changes of MDA content in leaves of N. grossedentata under drought stress

MDA/(nmol-g™)
AbFR
0d 1d 14d 28d 42d 56d
T 8.45+1.49Ba 12.67£0.70Ab 13.08 £0.20Ac 11.93£1.6Aa 12.87£0.23Aa 8.52+1.76Bab
T2 7.18%2.21Ca 13.821£0.37ABa 14.87£0.70Ab 12.30+0.51Ba 13.27+£1.94Ba 7.8610.88Cb
T3 7.51£1.09Ca 14.02x1.13Ba 15.55+1.54Aab 12.84+1.04Ba 13.6610.73Ba 8.60+0.77Cab
T4 7.17£1.29Ea 14.50+0.21Ba 16.18£0.97Aa 13.23+£0.47Ca 14.12£0.63BCa 9.48£0.58Da
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