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Relationship Between Meteorological Factor and Potato Quality in Keshan
WANG Lichun*

( Keshan Branch of Heilongjiang Academy of Agricultural Sciences, Keshan, Heilongjiang 161606, China )

Abstract: In order to quantify the relationship between meteorological factors and potato quality traits in different years,
correlation between meteorological factor and potato quality was analyzed with ‘Kexin12’ as materials from 2001 to 2010,
and the Grey correlation analysis was also made. The results showed that the maximal correlation coefficient existed
between the content of starch and accumulated temperature in June, and between vitamin C content and amount of
precipitation in August; highly significant positive correlation existed between starch content and accumulated temperature in
June, significant positive correlation existed between starch content and sunshine hours in September, highly significant
negative correlation existed between starch content and amount of precipitation in August, and significant negative correlation
existed between starch content and sunshine hours in August. Highly significant positive correlation existed between vitamin
C content and amount of precipitation in July, August and September and the total of precipitation from May to September,
significant negative correlation existed between vitamin C content and sunshine hours in September, and cumulative
sunshine hours from May to September, highly significant negative correlation existed between vitamin C content and the
mean temperature and accumulated temperature of July and August, and sunshine hoursin July.
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Table 1 Code and main meteorological factor used in this study

vz AT (v gt LS
Code Meteorological factor Code Meteorological factor
X, 5~9 HFHAUR(CC) X, 5~9 H = 10°CHf S (C)
Mean temperature during May —September =10%C accumulated temperature during May—September
Xa 5 AR (0) Xs 57 = 10°CHE SRR (C)
Mean temperature for May =10%C accumulated temperature for May
Xs 6 A (°0) X 6 7 = 10°Ci% S A (C)
Mean temperature for June =10°C accumulated temperature for June
X 7 HFEAR(C) Xio 7 =10°CHF IR (C)
Mean temperature for July =10°C accumulated temperature for July
Xs 8 P (°0) X 8 A = 10°CIE SR (°C)
Mean temperature for August = 10%Caccumulated temperature for August
X 9 AAF# SR (0) Xo 91 = 10°CHE B (C)
Mean temperature for September =10°C accumulated temperature for September
Xis 5~9 F 7Ktk (mm) Xuo 5~9 F H R&m 4 (h)
Amount of precipitation during May—September Sunshine hours during May—September
X 5 J B (mm) Xao 5 7 H BEE(h)
Amount of precipitation for May Sunshine hours for May
Xis 6 J Bkt (mm) Xa 6 H H &I E(h)
Amount of precipitation for June Sunshine hours for June
Xis 7 HEEKEE () X 7 H H BEIE(h)
Amount of precipitation for July Sunshine hours for July
Xy 8 J1 Bkt (mm) Xos 8 J1 H AR 4 (h)
Amount of precipitation for August Sunshine hours for August
X 9 H FfkaE (mm) Xos 9 H H HEEH(h)

Amount of precipitation for September

Sunshine hours for September
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MR 20T IEH, 2001~20104FFg 1l X 548 e Z4F 0y 0 2003 4, FF/K 4 739.80 mm; 5~9 H
AR FETREKEE SR BOKEFER2ZRS PR K &8 389.95 mm, JT 3 FE/K S 7R AP )
B, BDFG R 2007 4, KRR 121.90 mm; AR, A RIBEKE A S,

Fz2 2001 ~2010 R IR FESKEFL5iT

Table 2 Statistics of main meteorological factors in Keshan during 2001-2010

€ SR e TR AR BRFEE(%)
Meteorological factor Range Mean SD cv

5 AR (°C) Mean temperature for May 12.15~16.32 14.19 1.26 8.90
6 A F345 6. (°C) Mean temperature for June 16.02~24.12 20.54 2.14 10.41
7 A AR (°C) Mean temperature for July 21.00~22.74 22.03 0.67 3.03
8 3 F-H ik (°C) Mean temperature for August 18.70~21.20 20.26 0.80 3.93
9 Ay ¥R (°C) Mean temperature for September 12.91~15.21 14.21 0.76 5.31
5~ 9 I T (°C) Mean temperature during May—September 12.15~24.12 18.25 0.60 3.29
5 M = 10CHRFR(C) =10°C effective temperature for May 320.60~508.80 400.84 55.87 13.94
6 A4y = 10CH AR (C) =10%C effective temperature for June 495.70~723.50 604.49 62.86 10.40
7 A = 10CH AR (C) =10%C effective temperature for July 651.10~704.80 683.05 20.55 3.01
8 =10 CAHRFR(C) =10 effective temperature for August 578.70~657.20 627.62 24.69 3.93
9 Ay = 10CHBBUR(C) =10%C effective temperature for September 339.40~826.80 43360  136.79 31.55
5~9 A= 10CAHRFE(°C) =10°C effective temperature during May—September 2391.20~3127.04 2749.60  177.54 6.46
5 H 437K & (mm) Amount of precipitation for May 5.00~92.20 34.37 24.59 71.55
6 H %7K (mm) Amount of precipitation for June 20.20~249.00 92.50 65.36 70.66
7 A 4yB7K i (mm) Amount of precipitation for July 67.60~358.40 144.41 89.36 61.88
8 157K it (mm) Amount of precipitation for August 17.30~134.50 79.20 33.74 42.61
9 H %7K (mm) Amount of precipitation for September 7.80~83.20 39.47 24.96 63.25
5 ~ 9 A 43 K F#F/KH (mm) Amount of precipitation during May—-September 121.90~739.80 389.95 174.73 44.81
5 H 4y H B&#(h) Sunshine hours for May 228.00~316.20 260.18 25.89 9.95
6 H 0y H B&RT#(h) Sunshine hours for June 136.60~342.50 260.34 56.31 21.63
7 A4y H B&RF#(h) Sunshine hours for July 169.40~334.70 244.81 48.10 19.65
8 A 47 H ERT 4 (h) Sunshine hours for August 194.20~289.40 252.43 29.74 11.78
9 A £ H HEHS % (h) Sunshine hours for September 217.80~298.00 248.47 25.49 10.26
5 ~9 H s H BEREC (h) Cumulative sunshine hours during May—September 1102.70~1383.40 1266.23 97.02 7.66

M2 AT LUIF H, 2001~2010 458 1 Hb X T £3 20012010 E'TFH 12 S MEERR
B KA H R BURSE AR S R, HIE Table 3 Main quality of 'Kexin 12' during 2001-2010
IF 5 4F B 1) 48 1§ 4 1 102.70~1 383.40 h, 78 fb %% W EMAE(%) Y% C (mg/100 g FW)
j( , 5~9 H ’féj\xiz‘ iéj H ﬁﬁ Hrj‘ﬁj] 126623 h , H 'fﬁj\ I‘Eﬂ Year Starch content Vitamin C content
B 4 B TS R AR s 59 1 5 = 10 45 40 2001 1525 13.84
P HI {2 749.60°C, 3 AIAT OB 7E47 b 1] 2002 100 14
TgR; -9 AR RmIsesT, £ 0 -
e . 2004 11.44 20.75
FHRRAEATE - 2005 14.10 2.18
22 WmEFIH5SH 2006 14.01 18.12

MERITLIES, ‘w125 Wk, 445K 2007 15.38 18.61
C S BHARFE IS ALK . B8 45 ik 2004 4E T, 2008 1836 4
2010 4E e 5, B IE O 11.44%~18.29% ; 4k % C 2009 15.66 13.45

1t 2008 4 R A, 2003 4F 5, SR 1142~ or o B
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Table 4 Grey correlation and correlation analysis between starch content and meteorological factor

HitH CHRHE KHRFP AR FREL itH KR KR AR FRHL

Ttem Relational degree ~ Relational order  Correlation coefficient Item  Relational degree Relational order Correlation coefficient
X 0.690 6 0.060 Xis 0.600 22 -0.200
X, 0.690 5 0.250 Xis 0.630 18 -0.200
X; 0.700 3 0.150 Xis 0.650 12 0.000
Xy 0.700 4 0.310 Xis 0.640 15 0.000
Xs 0.620 19 -0.100 X7 0.630 16 -0.730"
Xs 0.620 20 -0.200 Xis 0.570 24 -0.300
X; 0.660 9 0.030 Xio 0.590 23 -0.200
Xs 0.680 7 0.120 X2 0.640 14 -0.300
X 0.720 1 0.586" X 0.650 10 -0.200
Xio 0.700 2 0.330 X2 0.640 13 0.000
X 0.630 17 -0.100 Xas 0.610 21 -0.430
X2 0.650 11 0.000 Xos 0.680 8 0.464

RS HAERCRESSKATFREXEKERBXEST

Table 5 Grey correlation and correlation analysis between vitamin C content and meteorological factor

TiH KHRE KIRFP R FREL i H KRR KHKFP AR FREL
Item Relational degree  Relational order ~ Correlation coefficient Item  Relational degree Relational order ~ Correlation coefficient
Xi 0.710 10 0.003 Xis 0.780 4 0.604"
X, 0.654 21 -0.220 X4 0.741 6 0.137
Xs 0.689 14 0.028 Xis 0.725 8 0.112
Xs 0.642 23 -0.562" X6 0.784 3 0.608™
X 0.664 20 -0.560" X 0.822 1 0.791"
Xe 0.727 7 0.217 Xis 0.774 5 0.554"
X, 0.717 9 -0.020 Xio 0.684 15 -0.460
X 0.676 17 -0.250 X2 0.690 12 0.093
X, 0.669 18 -0.092 Xa 0.690 13 0.040
Xio 0.639 24 -0.570" X2 0.676 16 -0.590"
X 0.668 19 -0.560" Xos 0.698 11 -0.290
Xi 0.792 2 0.057 Xas 0.643 22 -0.480°
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