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Effects of fertilizer ratio on the photosynthetic rate and the
nitrogen metabolism of grape under water stress
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Abstract: To investigate the effects of fertilizer ratio on leaves area, chlorophyll content, and key enzymes of nitro-
gen metabolism under water stress in grape, Centennial Seedless was used with three different water treatment levels and
three kinds of fertilizer ratios. The results showed that at the germination and fruit-set stages, a water treatment using
55% ~60% that of the field capacity and a fertilizer ratio of N:P:K=2:5:3 could effectively increase the leaves area
and the chlorophyll content of grape leaves, and could also effectively improve the photosynthetic rate. At the color-
changing and post-harvesting stages, maintenance of normal water content and proper increase of potassium could improve
photosynthetic rate. A water treatment using 55% ~ 60% that of the field capacity and a fertilizer ratio of N:P: K =2:5
:3 could effectively enhance the NR activity and promote the absorption and utilization of nitrogen fertilizer. The GS ac-
tivity became increased first and was then decreased by water stress, whereas the GPT activity kept increased. At mild
stress level, increase of potassium fertilizer could lead to the elevation of NR, GPT and GS activities, improving the
transformation and utilization of nitrogen fertilizer.
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Table 1 Implementation of different water and fertilizer treatments

Jiti N & Jits P Jiti K
Ak HWAREAE /(g™ gtk gtk
Treatment Irrigation N content P content K content
/(g-plant™") /(g plant™") /(g:plant~")
Tl 75% ~80% FC 3 1.5 4.5
T2 55% ~60% FC 3 1.5 4.5
T3 40% ~45% FC 3 1.5 4.5
T4 75% ~80% FC 3 1.5 7.5
T5 55% ~60% FC 3 1.5 7.5
T6 40% ~45% FC 3 1.5 7.5
T7 75% ~80% FC 3 7.5 4.5
T8 55% ~60% FC 3 7.5 4.5
9 40% ~45% FC 3 7.5 4.5

R2 AREZAGCEE SRR GITER %

Table 2 Fertilizing scheme of Centennial Seedless in pot

e i 25 AR e R
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stage period period harvesting
N 30 40 0 30
30 40 0 30
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Fig.1 Comparisons of leaf areas at various growth stages with different treatments
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Fig.2  Comparisons of chlorophyll contents at various growth stages with different treatments
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Fig.3  Comparisons of photosynthetic rates at various growth stages with different treatments
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Table 3 Comparisons of shoot length during plant growth with different treatments

Wi ZF# Germination stage

AR Fruit-set period

KJIGH After harvesting

I B BEL B BEL B BEL
Total nitrogen Total protein Total nitrogen Total protein Total nitrogen Total protein
Tl 7.75¢C 48.52¢C 7.74dD 48.37dD 8.25hcAB 51.56bcAB
T2 10.24abABC 64 .07abABC 11.37abAB 71.15abAB 8.37bcAB 52.37hcAB
T3 10.82abAB 67.79abAB 12.54aA 78.41aA 9.93abAB 62.01abAB
T4 8.28¢BC 51.93¢BC 8.52¢dD 53.36edD 8.25bcAB 51.61bcAB
TS5 9.33bcABC 58.47bcABC 9.73beBCD 61.06bcBCD 8.11bcAB 50.9bcAB
T6 15.29aA 72.05aA 11.23abABC 70.31abABC 10.9aA 68.25aA
T7 7.71cC 48.38¢C 8.73cdCD 54.71edCD 7.65cB 43.2cB
T8 10.66abAB 66.97abAB 9.27¢dBCD 58.14cdBCD 8.33bcAB 52.1bcAB
T 10.87abAB 68.03abAB 12.98aA 81.27aA 10.59aAB 66.69aAB
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