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Effects of Water Deficiency at Seedling Stage on Potato Yield Formation
WU Lan', SHI Xiaohua’, YANG Haiying?, QIN Yonglin', JIA Liguo®, FAN Mingshou™

(1. College of Agronomy, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China;
2. Inner Mongolia Seed Potato Propagation Center, Hohhot, Inner Mongolia 010031, China )

Abstract: By using cvs 'Favorita' and 'Kexin 1' as materials, the effects of water deficit at seedling stage on potato yield
formation was investigated. Three different water treatments were set up at the seedling stage, which were severe water deficit
(35% of the maximum field capacity), moderate water deficit (50% of the maximum field capacity) and full irrigation (65% of the
maximum field capacity), but at other growth period of potatoes, full irrigation was maintained for all the treatments. The results
showed that the leaf area index and dry matter accumulation during early developmental stage of potatoes were decreased
significantly with seedling water deficit. However, after rehydration, the leaf area index and dry matter accumulation exhibited
the following trend: moderate water deficit (50%) > full irrigation (65%) > severe water deficit (35%), which maintained from the
twenty two days after emergence to harvest. It means that potato has the compensating effect at the later developmental stage
while experienced water deficit at the seedling stage and rehydrated later on. The tuber yield for the two cultivars at harvest was
in order as: moderate water deficit > full irrigation > severe water deficit. The marketable tuber percentage under seedling
moderate water deficit was significantly higher than other two treatments. However, the tuber number per plant manifested as:
full irrigation > moderate water deficit > severe water deficit. It demonstrates that the effect of yield promotion under seedling
moderate water deficitwas attributed to the increase intuber weightinstead of tuber number.
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Table 1 Properties of experimental field soil 3 3
Depth Bulk dge/fl:hy Maximum field capabzoity
0~20 1.47 23.94 LAI = /
20~40 1.50 18.85
40~60 1.58 13.24
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Table 2 Sprinkler irrigation treatments in different stages of potato

Soil water content

Treatmen
ment Seedling Tuber initiation Tuber bulking Starch accumulation
Severe water deficit 35 70 75 60
Moderate water deficit 50 70 75 60
Full irrigation 65 70 75 60
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Figure 1 Effect of water deficient degrees on leaf

area index of potato cultivar 'Favorita'

Figure 2 Effect of water deficient degrees on leaf area

index of potato cultivar 'Kexin 1'
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Figure 3 Effect of water deficient degrees on plant

dry matter accumulation of potato cultivar 'Favorita'
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Figure 4 [Effect of water deficient degrees on plant dry

matter accumulation of potato cultivar 'Kexin 1'

2.3 50%
35% 65%
3 65% 35%
‘ ' 50% 50%
35%
65% 65%
35% 50% 4 50% )
65% | 35%
35% 65% 65%
35%
3 . ,
Table 3 Effect of water deficient degrees on yield characters of potato cultivar 'Favorita'
% kg kg/hm®
Treatment Marketable tuber percentage Tuber number/plant Tuber weight/plant Yield
Severe water deficit 428 7.8b 0.639 b 33372 ¢
Moderate water deficit 729a 9.2 ab 1.008 a 52902 a
Full irrigation 394 ¢ 10.0 a 0.815b 42792 b

0.05

Note: Different small letters in the same column mean significance at 0.05 level of probability. The same below.
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Table 4 Effect of water deficient degrees on yield characters of potato cultivar 'Kexin 1'
%o kg kg/hm®
Treatment Marketable tuber percentage Tuber number/plant Tuber weight/plant Yield
Severe water deficit 68.2b 58b 0913 b 47918 b
Moderate water deficit 773 a 7.7a 1.157 a 60 756 a
Full irrigation 512¢ 8.0a 1.001 b 52539b
35% > 65% 65% > 50% >
3 35%
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