27 4 Vol. 27 No.4

2007 4 ACTA ECOLOGICA SINICA Apr. 2007
12 1 1 1 1
L. 730020
2. 733000
2002 2003
8 1
5 ~6 7 ~8 ‘5" 8 ~9
2 =10%C 2800 ~2900°C
2900 ~3100°C 3000 ~ 3200°C 35 ~50d =10C 620 ~ 750°C 7 ~15d =10C 130 ~
320C 50 ~65d  =10%C 1100 ~ 1400°C 35~50d =10C 640 ~940C 3
11 ~12%C
20 ~21%C 21C
7~7.9C
1000-0933 2007 04-1656-08 (948 A

Meteorological conditions for wine grape growth in Hexi Arid Region
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Abstract With the field observation data from 2002 to 2003 following the paraller observation concept the growth rule of
8 different maturing variety of wine grapes over inland Hexi corridor Gansu province China and related meteorological
factors are discussed using mathematic statistical method. The results show that

1 The growth process of new tip and fruitage is parabola type with key growth periods from early May to mid-June and
from early July to early August. The sugar content accumulating is " S" type with key period from mid-August to early
September. The peak growth value of branches fruitage and sugar concentration occurs sequentially with the mid-early-
maturing type followed by mid-late-maturing type and then late-maturing type .

2 For the mid-early-maturing the mid-late-maturing and the late-maturing types accumulated temperatures =
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10°C  needed are 2800 —2900°C 2900 - 3100°C and 3000 — 3200°C respectively. The accumulated temperatures for
different growth periods are as following =10C  new tips 35 ~50d 620 - 750°C florescence 7 — 15d 130 —320°C
berry 50 -65d 1100 — 1400°C and mature 35 -50d 640 —-940°C.

3 Positive correlations are found between the new tip growth rate and daily average temperature sunlight duration
and soil humidity. The fruit grain growth rate is positively correlated with relative humidity and precipitation but reversely
correlated with average temperature and maximum temperature. The sugar content accumulating is positively correlated with
sunlight duration and heat factors but reversely with humidity factors. The proper temperature for fruit grain is 20 —21°C
with growth rate slowed down obviously when it is over 21°C. The new tips stop growing when it is lower than 11 —12°C.
And when it is lower than 7 =7.9°C  the sugar content stop accumulating. The later the maturing type the more sensitive
it is to meteorological factors.

The impact of climatic conditions on wine grape growth is intended to benefit regional overall planing and industrialized

farming.

Key Words Hexi corridor wine grape meteorological condition arid regions
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1
Table 1 Wine grape growth observation at Liangzhou district Wuwei
Buds ~ Maturi
Variety Year Sprout up Buds New Tip . Fruit  Mature uds- aturing
leaves Bloom Baby fruit . aturity types
shelves growth coloring  harvest
2002 1574 2374 6/5 18/5 7/6 13/6 9/8 15/9 145
Blue French 2003 16/4 25/4 2/5 5/5 7/6 13/6 3/8 18/9 146 middle early-maturing
2002 18/4 24/4 8/5 20/5 7/6 14/6 7/8 17/9 146
Pinot Noir 2003 16/4 28/4 1/5 5/5 7/6 14/6 2/8 18/9 143 middle early-maturing
2002 15/4 23/4 7/5 19/5 8/6 15/6 12/8 20/9 150
Merlot 2003 16/4 26/4 1/5 4/5 6/6 13/6 10/8 23/9 150 middle late-maturing
2002 15/4 20/4 6/5 18/5 11/6 16/6 17/8 22/9 155
Chardonnay 2003 16/4 27/4 3/5 7/5 8/6 13/6 16/8 20/9 146 middle late-maturing
2002 17/4 22/4 8/5 20/5 10/6 14/6 17/8 29/9 160
Cabernet Sauwvignon 2003 16/4 26/4 1/5 4/5 6/6 13/6 16/8 28/9 155 late-maturing
2002 15/4 23/4 10/5 22/5 11/6 16/6 19/8 29/9 157
Italy Riesling 2003 16/4 30/4 3/5 7/5 10/6 15/6 18/8 29/9 152 late-maturing
3.1
5
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Table 2 Dynamic fruit grain growth model for wine grapes

61.7% ~64.2%

Variety Year Mathematics equation expression R? Q SY n
2002 Y'=0.4786 +0.2247¢ -0.0293:*¢* +0. 00137 0. 9893 0.04 0.05 18
Pinot Noir 2003 Y'=0.2327 +0.2202¢ -0.0182:* +0. 00057 0. 9935 0.04 0.05 18
2002 Y =0. 6855 +0. 1567t —0.0155:* +0. 0005 0.9834 0. 004 0.03 18
Merlot 2003 Y'=0.3678 +0.2176: —0.0187¢ +0. 0006’ 0. 9485 0.241 0.13 18
2002 Y=0.4511 +0.2342: —-0.03014* +0. 0013/ 0.9914 0. 007 0.03 18
Cabernet Sauvignon 2003 Y=0. 1839 +0.2001¢ -0.0144¢* +0. 0004/’ 0.9729 0.044 0.05 18
R compound correlation coefficient Q sum of residual squares SY standard deviation surplus n
samples y fruit diameter ¢m ¢ growth days d
2
Y =0 2002 7 2 t=0
8 9 10 7 10 7
11 7 12 2003 6 23 t=0 12 14 17
7 5 7 7 7 10 5 0.13~0.17¢m 2003 2002
2 ~4d 2~5d
7
3.3
8 5% ~6% 2%
~5% 8 8 ~9
2 “s" - -
3
3
Table 3 Dynamic sugar content accumulation model for wine grapes
Variety Year Mathematics equation expression R? Q SY n
2002 V=22.6/ 1 +¢! 765970147 0. 9888 2.6l 0. 61 9
Blue French 2003 Y=18.4/ 1 45811 -0.086% 0. 9643 3.73 0.78 8
2002 Y =20.8/ 1 +¢> 007300913 0.9281 5.42 0.88 9
Italy Riesling 2003 V=19.9/ 1 +¢>940-0.1144 0.9024 8.65 1.20 8
R compound correlation coefficient Q sum of residual squares SY standard deviation surplus SY n
samples  y accumulated sugar content % ¢ accumulating days d
2002 2003 8 12 8 18
2002 2003 7 31 t=0 8 22 8 26
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Fig.2  Dynamic Sugar Content Accumulated of Wine Grape in 2002
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Fig.3 The dynamic sugar content accumulated curve of wine grape in

2003
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Table 4 Correlation coefficients between grape fruitage and meteorological factors
Factor Year T C T C T, C R mm r % Maturing
2002 -0.8942 " -0.9709 ** -0.9429 ** 0.7569 0.3163
Pinot Noir 2003 -0.6164 -0.6144 -0.4971 0.6341 -0.1701 Mid-early-maturing
2002 -0.8732" -0.9357 " -0.9816"" 0. 6655 0.4129
Chardonnay 2003 -0.8640 " -0.8383 " -0.6812 0.7499 0.1301 Mid-late-maturing
2002 -0.9089 * -0.9093 " -0.6191 0.9162" 0.0266
Merlot 2003 -0.7253 -0.6562 -0.2463 0.9156 ** —-0.0968 Late-maturing
2002 —-0.4688 -0.5784 -0.8579 " 0.5401 0.6762
Cabernet Sauvignon 2003 -0.7530 -0.7289 -0.6896 0.5539 0.2462
2002 -0.7959 -0.8504 -0.8263 0.6529 0.3810
ltaly Riesling 2003 -0.6889 -0.7514 -0.5432 0.5620 " 0.4567
T daily average temperature T, . daily maximum average temperature T daily temperature range R
precipitation r relative humidity * 0.05 confidence level * * 0.01 confidence level
4.4
5
5
5
Table S Correlation and Regression Coefficients between
Z T T S R AT TM TD r S T
Year Item C C h mm C C C % h C Variety
2002 @ 0.4788  0.5620  0.7181* -0.2356 0.7350* 0.654*  0.2087  -0.6248 0.7478"
@ 0.0559 0.2448  0.1620 0.0024  Merlot
2003 0.4359 0.5253  0.6243 -0.2982 0.3324 0.3719 0.4978 -0.0875 0.6547*
0.0548 Merlot
2002 0.4955 0.5303  0.8479** -0.3858 0.8468** 0.6591* 0.1210 -0.7355" 0.8674""
Cabe
0.0709 0.3020  0.1754 ~0.0685 0.0030 abernet
Sauvignon
2003 0.4462 0.5883  0.7483 % —0.3652 0.4266 0.1743 0.6251 -0.5122 0.5673
0. 1265 (,abe‘rnel
Sauvignon
>T active accumulated temperature T daily average temperature S sunlight duration R precipitation AT
daily temperature range T, maximum temperature 7T’ minimum temperature r relative humidity S T
light temperature accumulation (D correlation coefficient (2) regression coefficient * 0.05 confidence level * % 0.0l
confidence level
2003 0.05
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