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Abstract: The aboveground dry biomass of grape includes the growth of shoot dry weight and the growth of fruit, in

which the growth of fruit can be obtained by the measured yield, while the shoot dry weight is rather difficult to measure.

The modified Logistic model, Richards model, Hoerl model, vapor pressure model and Gauss model were adopted to sim-

ulate the dry matter accumulation process of grape shoot, and the results were testified by the measured data. As a re-

sult, the modified Logistic model was chosen to describe the growth process of shoot dry weight of grape. On this basis,

with the objective of maximum growth amount of aboveground dry matter, the suitable irrigation quota of grape was 430 ~

490 m*+666.7m "2, in addition to the pier burying water.
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Table 1  Experimental treatments and irrigation programs

e AL Irjfj?o?ffota N TR e CYdefd Irri?%fl?iai%aium
Code Treatment o . B JE AR & .
(m*-667m™") Critical period Non-critical period (m’+667m %)

1 17K High water 30 5 5 760

2 204 1 Combination 1 30 5 9 610

3 H7K Mid water 30 9 9 520

4 #H4¥ 2 Combination 2 30 5 14 490

5 #H4+ 3 Combination 3 30 9 14 430

6 KK Low water 30 14 14 400
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Fig.1 Variation process of shoot dry biomass of

grape under different irrigation treatments
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Table 2 The model fitting parameters, RSME and R? of shoot dry biomass of

grape with the change of effective accumulated temperature

RIS EL Parameter

] JGBL . 2
Model Treatment a c d RSME R
Fi7K High water 5.07x107° 0.9979 4.05 118.40 0.9853
1 F7K Mid water 1.88x107° 0.9978 4.19 24.94 0.9992
Hoerl
#H4 1 Combination 1 2.32%x107° 0.9978 4.15 109.17 0.9784
24 2 Combination 2 1.75x 10~ 1 0.9976 4.87 51.26 0.9969
#57K High water 21.42 —3440.22 -1.61 173.40 0.9684
I fh7K Mid water 25.18 - 4138.17 -2.07 27.33 0.9995
Vapor pressure #0451 Combination 1 14.32 -1976.01 -0.80 84.21 0.9872
204 2 Combination 2 37.22 - 6915.3325 -3.47 63.18 0.9953
7K High water 1830.51 1910.23 735.91 136.74 0.9889
=i 7K Mid water 1720.22 1936.13 697.30 120.40 0.9907
Gauss 2045 1 Combination 1 1503.78 1930.46 756.74 93.90 0.984
2045 2 Combination 2 1795.48 1968.9 646.91 89.41 0.9906
7K High water 1673.92 0.004 0.51 45.84 0.9991
7K Mid water 1560. 89 0.005 1.02 28.81 0.9996
Richards
2045 1 Combination 1 1425.67 -1.12 0.0026 0.05 101.32 0.9861
204 2 Combination 2 1616.51 11.33 0.0085 2.35 37.25 0.9988
Fi7K High water 1861.12 -0.009 2.35%x10°°¢ 46.84 0.9957
Logistic &1 Fh7k Mid water 1771.19 -0.0093 2.36x107° 26.68 0.9985
Modified Logistic #0451 Combination 1 1605.32 -0.0096 2.55%x10°¢ 57.56 0.9906
2045 2 Combination 2 1880.24 -0.01 2.56x107° 64.17 0.9919
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Table 3  The statistical characteristic value of parameters in modified Logistic model

24 K Hik fiErk HE1 HE 2 HE3 ¥l Bt 2
Parameter High water Mid water Low water Combination 1 Combination 2~ Combination 3 Mean SD

a 1861.12 1771.19 365.01 1605.32 1880.24 2321.08 1633.9941 665.4736

b 6.422 7.0833 5.4436 6.5615 7.9017 6.5399 6.658667 0.810110

¢ -0.0090234  —0.0093078 - 0.0078634 -0.0091648 - 0.0097062 -0.0087265  —0.0089654  0.0006294

d 2.3488x 107 2.3618x10°°  1.9309x107° 2.4429x 107° 2.4024x10°° 2.1882x107%  0.0000023 0.0000002
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Fig.2  Comparison of the simulated curve of different models and the measured value of

shoot dry biomass of grape under different irrigation treatments
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Table 4 The growth amount of grape fruit under different irrigation treatments
Jasty UESTIRA AR iﬁﬂﬂzﬁjiﬁ i{ﬁﬁ*ﬂﬁ%
Measured area Number of grape Average weight Yield
Treatment /X 666.7 m* clusters per cluster/g /(kg+666.7 m™?)
Fi7K High water 0.1 621 343.00 2130
7K Mid water 0.1 514 320.99 1650
fIX7K Low water 0.1 638 363.99 2322
2045 1 Combination 1 0.1 624 361.63 2257
204 2 Combination 2 0.1 450 401.83 1808
2045 3 Combination 3 0.1 677 406.37 2751
5000 - 2 % X #k:
= so00) (1] B8 7 SRR BRI % /N R 0 R ) M
8 § 2000 - RIRAY L (1] . 22 260E Y241k ,2006,26(2) : 169-171.
é"g 3000 - [2]  Chen S L. Simulation on oil accumulation characteristics in different
:\‘\é{‘/ Eﬂ high-oil peanut varieties[ J]. Acta Agronomica Sinica, 2008,34(1):
52000 142-149.
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Fig.3  The relationship between maximum growth amount of

aboveground dry biomass of grape and irrigation quota
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