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Effects of Waterlogging on Characteristics of Growth and
Photosynthesis in Different Grape Rootstocks

LI Yan. FU Yan-dong. MA Yan-chun. DU Yuan-peng. ZHAI Heng

(College of Horticultural Science and Engineering, Shandong Agricultural University, Taian 271018, Shandong)

Abstract: [ Objective] The purpose of this study was to elucidate the physiological responses of grape rootstocks to

waterlogging stress and compare their tolerances to waterlogging stress. [ Method ] Seven grape rootstocks varieties were treated with

pot waterlogging to study the effects of waterlogging stress on the growth. leaf photosynthetic characteristics and root physiological
indexes. Based on the principle component analysis and cluster analysis. the waterlogging-tolerance of these varieties were
comprehensively evaluated. [Result] The results showed that shoot growth. total dry matter. root vitality. total root length. total root
surface area. chlorophyll content and net photosynthetic rate under waterlogging stress obviously declined compared with the control.
shoot growth decreased by 14.01%-34.92% and dry weight decreased by 5.99%-30.79%. The impact on root was more serious than
on leaf, showed that the root/shoot ratio decreased, SO4. 101-14M. 3309C and Beda were less influenced by waterlogging stress.
while 1103P. 140Ru and 110R was more influenced: relative membrane permeability (RMP). proline (Pro) and ADH activities in
roots were significantly increased. [ Conclusion] SO4. 101-14M. 3309C and Beda showed higher tolerance to waterlogging stress.
while 1103P. 140Ru and 110R were sensitive to waterlogging stress.
Key words: grape rootstock; waterlogging stress; physiological response: principle component analysis: cluster analysis
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Table 1 Effect of waterlogging on chlorophyll contents in leaves of grape rootstocks

B I ££% a Chla (mg-g!) 4% b Chlb (mg g!) &g #E atb Chl (a+h) (mg-g?)  Ff#E aMf 53 b Chla/Chlb

CK L CK T CK T CK T

S04 0.88¢ 0.77b 0.29ab 1.17bc
101-14M 0.99abe 0.88a 0.29ab

3309C 1.07a 0.74b 0.31a

1559 0.75d 0.55¢ 0.17c

1103P 0.92be 0.69b 0.23bc

140Ru 1.02ab 0.73b 0.27ab

110K 0.89¢ 0.58¢c 0.20c

FFIARNS FRERARGFHTE 0.05 KFENEREEE. TR
Different small letters in the same column show significant difference between different rootstock at 0.05 level. The same as below
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Table 1. Effect of sucrose pre-culture on regrowth of PVS2 treated control (~LN) and cryopreserved ( + LN) Rosa (cv. Kardinal)
shoot tips

Sucrose Dwuration of cv. Kardinal

conc. (M) pececutiure: () Shoot development Shoot development

(—LN) (% + SEM)* (+LN) (% +SEM)

No pre-culture
0.1

0.25

0.5

0.75

1.0

0.1
0.25
0.5
0.75
L0

40.78 £3.54 ¢
T79.68 £3.58 d
8444 588 d
86.19+427d
B8. 73206 d
86.19+3.72 d

B3.48 464 d
B86.50+3.71d
88.07£4.76 d
B83.80+1.90 d
80.03+234 d

0a

36.34+195¢
46834400 c
5401+429c
4317+193 ¢
10.31+£3.17h

33.33£385¢c
38.25x321¢c
64.44+222 ¢
47.61+306c

9.52+£2.38Db

Shoot tips (3-4 mm) were pre-cultured for 24 and 48 h in liquid medium supplemented with different sucrose concentrations and
treated with PVS2 for 20 min prior to freezing in LN. *Data represent means +SEM; Values followed by the same letter within a

column are not significantly different at the 0.05 probability level.
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Fig. 1 Changes of soil water potential between plastic film mulching (PFM) and control (CK)
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Fig. 2 Effect of waterlogging on fluorescence parameters in leaves of grape rootstocks
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