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A method to exactly measure the morphological
quantity of leaf using Scanner and Image J Software

DAI Zhi-Cong, DU Dao-Lin* , SI Chun-Can,
LIN Ying, HAO Jian-Liang, SUN Feng

( College of Life Sciences, Hainan Normal University ,Haikou 571158,China )

Abstract; The conversational paper-weighting method in measuring the leaf area departed from the arbor is trivial,
time-c« 1suming and precision-inferior. A method for morphological analyses of leaf was developed by obtaining the
digital photo of the real leaf depart from the arbor with the scanner and measuring the length, weight, perimeter and
area of leaf and the length of leafstalk with Image J software, The measured data from digital photos were compared
with the values from paper cut method. The results showed that this method could be used for measuring large num-
ber of samples with the advantages of low price,expeditiousness and exactness in plant morphology, plant physiologi-
cal ecology,forestry and agriculture research.
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Fig. 6 Measuring the area and circle of leaf
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Table 1 Variance analysis of the two methods in measuring the coefficient

of leaf shape,length, width and leaf area of Vatica mangachapoi

M
RH Ttem Coefficient of leaf shape

M-8 A (LSMean+ SE) M4 (LSMean=+ SE)
Length of leaf

i B (1.SMean+ SE)

Area of leaf

M #% (L.SMean - SE)
Width of leaf

Image J %8 0.757940. 02263

(Measure ])

&4 0 B
(Measure P)

0,732640.02263

Image } 3 #1545 )5 ¥ 1.SMean £ 0. 3742
7 8 ¥ (Adjustment p of Tukey-

Kramer)

11.414140. 2859

11.4716+0. 2859

0.1184

3.9208+£0. 1024 CR#%  34.6591:41. 8270
X H R A

3.921240.1049)

3.8469+0. 1024 (R %

X HfE RN
3. 84660 1049)

<02, 0001 # » OF % 8
R EAEM N 0.1049)

33.3203+1.8270

0.1771

. RRERBES.
Note: * * shows the difference is extremely significant.
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Table 2 Variance analysis (1) of the results getting
by one person using the same Image ] to

measure the leaf indexes for five times

A EmwHRF Num DN F Pr

Item Effect DF DF Value >F
MK Leaf length EEERHE 4 8 2.62 0,1151
M3 Leaf width FEXRH 4 8 0.93 0.4942
H#f Stem length TEHKE 4 8 0.73 0.5956
it J& & Circle TFEEKXRE 4 8 2.65 0.1124
i L Square FBHERE 4 8 0.76 0.5810
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Table 3 Variance analysis (2) of the results getting by one person using
the same Image J to measure the leaf indexes for five times

iR/ € e M4 (LSMean+SE) M- % (LSMean+SE) M4 (LSMean+SE) # H A (LSMean  #} & $1(LSMean
Repeat time Leaf length Leaf width Stem length +SE) Circle +SE)Square
1 10, 7909+0. 3291 3.672740. 3143 1,10031+0. 08202 24.0499+0.8309 29.1303+3.5653
2 10. 793440, 3291 3.675440. 3143 1.107340. 08202 24,042740.8309 29.1811+3.5653
3 10, 7942+0. 3291 3.533940. 3143 1.2362+0.08202 24,001710.8309  29.19084:3. 5653
4 10. 801140. 3291 3.6957+0. 3143 1.100740. 08202 24,01534+0.8309 29.177343.5653
5 10. 8045£0. 3291 3.67751+0. 3143 1.097240. 08202 24,033240.8309 29.1896+3.5653
AR EHE KE LSMean Adjustment p of Adjustment p of Adjustment p of Adjustment p of Adjustment p of
=Sk Tukey-Kramer Tukey-Kramer Tukey-Kramer Tukey-Kramer Tukey-Kramer

1 2 0.9862 1. 0000 1. 0000 0.9922 0.7254

1 3 0.9620 0. 6280 0. 6660 0.1227 0. 5946

1 4 0. 3275 0. 9991 1. 0000 0. 3424 0.7743

1 5 0.1385 1. 0000 1. 0000 0.8614 0.6110

2 3 0.9998 0.6129 0. 7044 0.2150 0.9991

2 4 0.5601 0. 9995 1. 0000 0. 5430 1. 0000

2 5 0. 2636 1. 0000 1. 0000 0.9789 0. 9995

3 4 0. 6475 0. 5007 0. 6681 0.9261 0.9967

3 5 0. 3214 0. 6009 0.6493 0.4210 1. 0000

4 5 0.9587 0.9997 1. 0000 0. 8323 0.9977
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Table 4 Variance analysis of the results getting by different people using the same Image J to measure the leaf indexes

mH Item

M (LSMean+ SE)
Leaf length

M 9% (1.SMean+ SE)
Leaf width

1 F(L.SMean+ SE)

Square

% — A First person
% = A Second person
BAARE AN EE 2% R B (Adjustment p of Tukey-Kramer)

10. 82371+0. 3239
10. 8448+0. 3239

29.1303£3.5751
29.1811+£3.5751
0.3752

3.737440. 3231
3.721640. 3231

0. 4832 0.3827
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Table 5 Variance analysis of the results getting
using different instruments of Image J
to measure the length of leaf
it i & (LSMean+SE)
Leaf length
(LSMean=+SE)
702. 50132, 5696
691. 16132, 5696

0. 3581
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Fere Wi & 35 Line M & ¥ 2= B ¥ H B (Ad-

justment p of Tukey-Kramer)
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