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Abstract: [Objective]Water is very important for the growth and development of plants. Actinidia is ex-
tremely sensitive to water stress because of its fleshy and shallow root system, and is one of the most
waterlogging-intolerant fruit trees. Due to the large annual rainfall and viscous soil in the south area of
China and the heavy rain in summer of Northern China, the orchard is prone to waterlogging because of
the poor drainage. Waterlogging is an important factor restricting kiwifruit production. As kiwifruit is
mostly propagated by grafting. The waterlogging-tolerance of rootstock directly affects the growth and
development of scions of kiwifruit. However, breeding of waterlogging-tolerant kiwifruit rootstock does

not receive enough attention at present. There is a shortage of waterlogging-tolerant rootstocks of kiwi-
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fruit in production. The objectives of this research were to screen waterlogging-tolerance germplasm re-
sources and analyze the physiological responses to waterlogging stress in four species of Actinidia.
Based on the study, waterlogging-tolerance genotypes would be recommended for kiwifruit production.
[Methods] Two- year-old potted-plantlets of four kiwifruit species, Actinidia macrosperma ‘KR2’, A.
valvata ‘KR5’, A. chinensis var. deliciosa ‘15-13’ and 4. arguta ‘Yongfeng 1, were used as experi-
mental materials. We created waterlogging condition artificially by using the “double basin” method, in
which the potted- plantlets were placed into a large plastic container, and the whole roots were sub-
merged. The sampling was conducted 0, 3, 5, 7, 10 d and 14 d after implementation of waterlogging
stress. Root activity was determined using fresh samples, and other samples were frozen in liquid nitro-
gen and stored at —80 ‘C. We studied the influences of waterlogging stress on the mophologic change
characteristics including waterlogging index, root activity, net photosynthesis rate (P,), transpiration
(T)), stomatal conductance (G;), superoxide anion (O,’), hydrogen peroxide (H.O,) and malondialdehyde
(MDA) of the four kiwifruit genotypes. According to the changes of each index in response to waterlog-
ging stress, we analyzed the waterlogging-tolerance of the four species of Actinidia. Comprehensive
evaluation on waterlogging tolerance of the four species of Actinidia was conducted by using the meth-
od of membership function. [Results]With the prolongation of waterlogging, the waterlogging index of
the four species of Actinidia increased and the root activity decreased gradually. ‘15-13" and ‘Yong-
fengl’ showed obvious symptoms after 10 days of waterlogging stress. The leaves were yellowing and
wilting, and the roots were blacking and became rotted. By fourteen days of waterlogging stress, all the
plantlets of ‘ Yongfeng 1’ had been dead, and by 21 days of waterlogging stress, all the plantlets of ‘15-
13’ had been dead. However, the plantlets of ‘KR2’ and ‘KR5’ basically kept healthy; only some of
the leaves became yellowing at the margin, and only some of the root tips became black but not rotted.
At the later stage of waterlogging treatment, ‘ Yongfeng 1’ and ‘15-13" had extremely low root activi-
ty, but, ‘KR2” and ‘KR5’ maintained higher root activity. The photosynthetic indexes (P., T, and G.)
increased firstly and then decreased under waterlogging stress generally. By the tenth days of waterlog-
ging stress, ‘ Yongfengl’ had lost photosynthetic capacity, and the values of three (P,, T; and G,) index-
es were close to 0. “15-137 also lost photosynthetic capacity, while ‘KR2” and ‘KR5’ still maintained
at a high level of photosynthesis after 14 days of stress. The contents of O,, H,O, and MDA showed an
increasing trend during the stress in general. The contents of O,, H,O, and MDA in ‘Yongfeng 1’ and
“15-13" increased significantly during waterlogging stress. However, they maintained relatively stable
in ‘KR2’ and ‘KR5’, and there was no significant difference compared to control. Four genotypes of
kiwifruit had significant differences in hypoxia-tolerance. Through the comprehensive evaluation using
membership function, the waterlogging tolerance of the four kiwifruit genotypes was in the order of
‘KR2’ > ‘KR5’> “15-13" >‘Yongfeng 1’. [Conclusion] ‘KR2’ and ‘KR5’ could keep higher root
activity, strong photosynthetic capacity and small hypoxia injury under waterlogging stress. Therefore,
‘KR2’ and ‘KR35’ are waterlogging tolerant, and ‘ Yongfeng 1’ and ‘15-13" are sensitive to waterlog-
ging stress. The waterlogging-tolerant genotypes of kiwifruit have the ability to alleviate active oxygen
damage to maintain root activity during waterlogging stress.
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Fig. 1 Effect of waterlogging stress on morphological characteristics in four species of Actinidia
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By 14 days after waterlogging, root activity in 15-13 had droped to 0. By days 21 after, Yongfeng 1 had no root activity. Different letters in the

same column indicate significant difference at a= 0.05 level(Duncan’s method).
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The roots and shoots of 15-13 and Yongfeng 1 died by 14 and 10 days of waterlogging, respectivelly Therefore, the index of root hypoxia injury of
the dead plants were not measured. The different letters in the same column indicate significant difference at a= 0.05 level (Duncan’s method). The
same Fig.8-9.
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Fig. 7 Effect of waterlogging stress on the contents of O, in four species of Actinidia
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Fig. 8 Effect of waterlogging stress on the contents of H,O, in four species of Actinidia
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Table 1 Subordination values of waterlogging-tolerance indicators and comprehensive evaluation

of waterlogging-tolerance of four species of Actinidia

e R HUE UCO LR VI 55 PEHE
FE R 7Y e WZ et Kk =3 AT W The value of The order of
Genotype e W& H R R =953 =B WA N comprehensive waterlogging
WI RA P, T G. H.0, MDA evaluation tolerance
KR2 0.847 0.222 0.874 0.604 0.792 0.943 0.832 0.911 0.753 1
KR5 0.881 0.307 0.670 0.512 0.705 0.778 0.927 0.977 0.720 2
15-13 0.586 0.154 0.262 0.122 0.187 0.423 0.396 0.295 0.303 3
KE—5 0.411 0.302 0.184 0.119 0.131 0.468 0.380 0.391 0.298 4
Yongfeng 1
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