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Revising the Calculation of Correction Coefficient of
Potato Leaf Area Based on Image
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Abstract: In the process of scientific research and production, challenges such as complex operations, large errors,
and heavy workloads often arise when potato leaf area needs to be determined. The correction coefficient method is a
cost-effective and straightforward approach for estimating leaf area, and obtaining an accurate correction coefficient is
crucial. To investigate the accuracy of the correction coefficient for potato leaf area estimation, five main regional varieties
('‘Beifang 009', 'Atlantic', 'Jizhangshu 12', 'Beifang 002', and 'Xisen 6') were selected as experimental materials. By
utilizing digital camera technology in conjunction with image processing techniques and measuring the length and width of
potato leaves, precise correction coefficients were obtained. By using image processing, accurate reference values of
potato leaf area were obtained, and the length and width of each leaf were multiplied for estimation of the correction
coefficient (K value). The simple arithmetic mean method yielded a correction coefficient of 0.583 for each leaf area
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estimation. Alternatively, employing the weighted arithmetic mean method resulted in a correction coefficient of 0.585 for

leaf area estimation. The comparison of the test results revealed a strong correlation coefficient (0.571) for the potato leaf

area correction coefficient (K value), obtained through linear regression analysis as a parameter of the coefficient method,

with a high correlation coefficient. This finding establishes its potential as an effective correction coefficient for potato leaf

area and highlights its applicability in both scientific research and practical potato production.
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Table 1 Leaf area parameters and correction coefficients of different potato varieties
v HRE(No) I BWRAE (em’) IR (em?) A S R (%) BOERE
Variety Leaf number Maximum leaf area Mean leaf area Coefficient of variation Correction coefficient
475 009 Beifang 009 456 219.73 59.05 85.3 0.591a
KPGFH: Atlantic 195 216.27 64.40 79.9 0.583b
5K 125 Jizhangshu 12 211 192.91 65.47 71.6 0.592a
4675 002 Beifang 002 446 241.76 59.38 72.1 0.578b
# AR 675 Xisen 6 233 339.53 96.32 77.6 0.581b
SITAEY Total/Average 1541 339.53 66.34 81.5 0.585

T AR/ NG FEFIRTE0.05 K225 3, RT3 2288 (Least significant difference, LSD)#%.

Note: Different lowercase letters indicate significant differences at the 0.05 level, as tested using least significant difference (LSD) method.
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Table 2 Large, medium and small leaf area parameters of different potato varieties
s Rl BH N (<50 em?) (50 em’<HEIEIFA<100 em®)  KIF(>100 em®) IR A3
Variety Ttem Small leaf Medium leaf Large leaf Weighted average
4675 009 Beifang 009 )% (No.) 254 105 97
SFA{E (em?) 2228 73.40 139.82
AR (%) 61.38 18.74 21.74
B IEZ 5L 0.595 0.586 0.587 0.590
KPGHE Atlantic i F-%(No.) 103 44 48
FHI{H (em?) 24.99 71.92 142.08
5 ZH (%) 46.81 20.49 20.18
RIEFEL 0.588 0.576 0.576 0.582
K125 Jizhangshu 12 HH%0(No.) 104 56 51
FHME (em?) 27.22 73.01 135.18
5 R %) 43.93 18.84 19.58
B IEZREL 0.582 0.598 0.603 0.591
4675 002 Beifang 002 A% (No.) 215 151 80
SFA{E (em?) 24.08 72.76 128.98
AR (%) 55.21 19.67 22.09
B IEZ 5L 0.574 0.577 0.590 0.578
77565 Xisen 6 % (No.) 85 49 99
FH{H (em?) 23.35 72.92 170.55
5 2 H (%) 54.40 18.86 29.51
RIEZEL 0.585 0.586 0.575 0.581
) Average i F-4(No.) 761 405 375
P (em?) 23.95 72.89 145.28
5 R %) 54.47 18.97 26.82
B IEZREL 0.583
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Figure 1 Relationship between potato leaf areas measured by image processing method and length—by—width method
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