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Environmental Variation of Leaf and Branch Characters
and Relationships between Them in Citrus unshiu
Mar. var. paraecox Tanaka.

by Kim Han-rim

Summary

This study was carried out to make clear the environmental variation of leaf and branch characters
and the relationships between them in Citrus unshiu Mar. var. paraecox Tanaka planted on the citrus
orchard of Cheju unmiversity. The results obtained are outlined as follows:

1. The characters of large variability were total leaf weight, average leaf weight, number of summer
shoots and branch length in spring shoot and total leaf weight, shoot length and average leaf weight
in summer shoot. The variabilities for the length and the width of spring and summer leaves were low.

2. It was observed that there were close relationships among length, width and average weight in
spring leaves, and total leaf weight was significantly correlated with average weight, shoot length and
shoot diameter.

3. Number of leaves on the spring shoot was negatively correlated with leaf length and leaf width,
But number of leaves on the summer shoot positively with those characters of summer leaf.

4. There were highly significant positive correlations among each character in summer shoot.

5. Length and width of spring leaf showed positive correlations with those of summer leaf, and total
weight and average weight-of spring leaf were significantly correlated with those of summer leaf but
number of spring leaves and length of spring shoot did mot show correlation with any character of
summer leaf.

6. There was positive relationship between number of summer shoot and diameter of spring shoot.
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5448 Citrus unshiu Mar. var. paraecox Tanaka
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Table. 1 Estimates of environmental variation on the several characters in spring shoot
No. of
Character Leeitfzngth . Lea‘fv:fdth ! Lefvfeight T f}]e'l;}n]f l I\lri(‘)avgo ! Brﬁiﬁ’;th ,’ %I;;lr;c:ter s‘l‘)'r‘;'::{les
Min, 6.0 2.5 0.29 2.1 4 10.0 0.38 2
Max. 10.4 4.3 1.01 11.75 17 35. 4 0.76 10
Mean 7.6 3.3 0.52 5.90 11.6 21.4 0. 55 5
Sx +0.20 +0.0960 =+0.03 +0.45 +0.60 +1.29 +0.02 +0.43
CV. (%) 14.5 15.4 36.5 41.5 28.1 32.2 17.4 37.3
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Table. 2. Environmental variation on the average characters of summer shoot on a spring branch.

Character ‘ Leaf length ‘ Leaf width | .Leaf weight TI?::% weight No. of leaves | Branch length
Min 5.4 2.2 0.15 1.47 8.3 11.2
Max 7.5 3.4 0.57 8.46 14.3 24.9
Mean 6.2 2.7 0.31 3.53 10.6 17.8
Sx +0.12 +0.06 +0. 02 +0.32 +0.28 10.71
C.V. (%) 10.2 12.4 37.5 50.0 14.3 21.8
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Table. 3 Means of C.V. on the characters of summer shoot on a spring branch.

Character Leaf length Leaf width Leaf with T?::é weight No. of leaves | Branch length
Min, 4.7 4.7 10.5 25.4 11.1 14.7
Max, 16.3 19.1 39.3 76.8 55.6 75.4
Mean 10.9 11.4 24.8 49.4 27.9 35.8
Sx +0.57 +0. 69 +1.30 +2,47 +2.12 +0.89
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Table. 4 Correlation Coefficients between the characters of spring branch.
. . Total leaf branch Branch B

Character Leaf width | Leaf weight weight ! No. of leaves length diameter
Leaf length 0. 846** 0. 799** 0.298 -0.374* —0.135 0.281
Leaf width 0. 899** 0. 399* —0.362* —0.109 0.204
Leaf weight 0. 597** —-0.194 0.042 0. 406*
Total leaf weight 0. 654** 0.711** 0. 697**
No. of leaves 0.820%*  0.528**
Branch length 0. 673**
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Table. 5. Correlation coefficients betwezn the characters of summer shoot.
. . Total leaf
Character Leaf width Leaf weight weight No. of leaves | Branch length
Leaf length 0. 944%* 0.926** 0.931** 0.614** 0. 806**
Leaf width 0. 965** 0.910** 0.481** 0. 709%*
Leaf weight 0. 907** 0. 391* 0. 641**
Total leaf weight 0. 706** 0. 821%*
No. of leaves 0. 814**

Table. 6. Correlation coefficients between the characters of spring branch and those of summer shoot.

Spring Leaf Leaf Leaf Total leaf | No. of Branch Branch

Summer length width weight weight leaves length | diameter
Leaf length 0.418* 0. 440* 0.478** 0.373* —0.107 0.023 0. 286

Leaf width 0. 369* 0. 439* 0.552** 0. 408* —0.114 0.084 0.370*
Leaf weight 0.248 0. 325 0. 632%* 0. 610** 0.138 0.012 0. 002
Total leaf weight 0.302 0. 398* 0. 666** 0.561** —0.026 0.154 0.093
No. of leaves 0.279 0.230 0.273 0. 403* 0.093 0.106 0.275
Branch length 0. 409* 0. 848** 0. 396* 0. 221 -0.133 0.015 0.310

No. of branches —0.234 -0.211 -0.223 0.042 0.349 0.199 0. 443*
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Regression equation between the characters of spring Shoot.

Table. 7.

Characters

Regression equation

Leaf width..Leaf length

Leaf weight-Leaf length

Leaf length.-No. of leaves

Leaf weight.-Leaf width

Total leaf weight.-Leaf width
Leaf width.-No. of leaves

Total leaf weight.-Leaf weight
Branch diameter.«Leaf weight
Total leaf weight.-No. of leaves
Total leaf weight.«Branch length

Branch diameter.Total leaf weight

Branch length.-No. of leaves
Branch diameter.-No. of leaves
Branch diameter.-Branch length

Y= 0.407x+0. 209
Y= 0.117x—0.37
Y=-0.112x+8.90
Y= 0.273x—0.382
Y= 1.739x+0.162
Y = —0.052x +3. 904
Y= 8,974x+1,234
Y= 0.242x+0.424
Y= 0.429x+0.939
Y= 0.216x+1,281
Y= 0.028%+0.386
Y= 1,784x+0.700
Y= 0.014x+0.390
Y= 0.008x+0.377

Table. 8.

Regression eguation betweem the characters of summer shoot.

Characters

Regression equation

Leaf length.-Leaf width

Leaf weight. -Leaf length

Total leaf weight.-Leaf length
Leaf length, -No. of leaves

Leaf weight..Leaf width

Total leaf weight. -Leaf width
Leaf width.-No. of leaves

Leaf width. -Branch length
Total leaf weight-Leaf weight
Leaf weight.-No. of leaves

Leaf weight. -Branch length
Total leaf weight. No. of leaves
Total leaf weight.-Branch length
No. of leaves. -Branch length

Y= 1.690x+ 1.78
Y= 0.171x— 0.769
Y= 2.871x—14, 509
Y= 0.150x+ 4,660
Y= 0.321x— 0.547
Y= 5.015x—~ 9.892
Y= 0.067x+ 1.992
Y= 0.052x+ 1.749
Y=15.051x— 1.118
Y= 0.018x+ 0.132
Y= 0.016x+ 0.034
Y= 0.544x— 2,377
Y= 0.331x— 2.578
0.426x+ 3,346
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Table. 9,

Regression equation between the characters of spring branch and those of summer shoot.

_ Characters

1

Summer Shoot

Spring shoot
pring

Regression equation

Leaf length

Leaf width
Branch length
Leaf length

Leaf width

Total leaf weight
Branch iength
Leaf length

Leaf width

Leaf weight
Total leaf weight
Branch length
Leaf length

TLeaf width

Leaf weipht
Total leaf weight
No. of leaves
Leaf width

Leaf length

Leaf length

Leaf length

Leaf width

Leaf width

Leaf width

Leaf width

Leaf weight

Leaf weight

Leaf weight

Leaf weight

Leaf weight
Total leaf weight
Total leaf weight
Total leaf weight
Total leaf weight
Total leaf weight

Branch diameter

Y=0.241x+ 4.371
Y=0.113x+ 1,844
Y=1.448x+ 6,794
Y =0.549x+ 4.387
Y=0.290x+ 1.743
Y=1.385x— 1.041
Y=2.532x+ 9.444
Y=1.597x+ 5.37
Y=0.975x+ 2.193
Y=0.387x+ 0.109
Y=6.195x+ 0.309
Y =8.099x+13. 588
Y=0.098x+ 5.625
¥=0.057x+ 2.367
Y=0.029x+ 0.139
Y=0"405x+ 1.143
Y=0.249x+ 9,128
Y=1,295x+ 1,987

No. of summer branches

Branch diameter

Y=8.611x+ (.264
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