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ON INFLUENCES OF POPULATION DENSITY
OF PLANTAGO VIRGINICA ON ITS MORPHOLOGICAL CHARACTERS

GUO Shui-liang SHENG Hai-yan

(College of Life and Environmental Sciences Zhejiang Normal University, Jinhua 321004)

Abstract The influences of the population density of Plantago virginica on its morphological param-
eters were investigated at modular level. The results showed that the correlations between the mor-
phological parameters and the population density in the vegetal period were not obvious, while those
in the reproductive period were obvious. In the reproductive period, the relationships of the popula-
tion density (X) with the leaf number(Y;).leaf length (Y2).leaf breadth (Y3).fresh weight (Y4).
root weight(Ys).spike number (Yeé). spike length (Y7).flower number(Ys ). spike weight (Yo)and
spike weight/ vegetal weight (Y o) followed: Y;= 22. 0428 — 2. 3022InX, Y, = 21. 4185+ 2.
18281nX, Y= 4.9934—0. 5048InX, Ys= 0. 1567+ 699.574/X, Ys=7.7310X *7%% Y= 0.
9019+ 318.886/X, Y7;= 2.4236+179.425/X, Ys= 46.3069+6914.07/X, Yo= 0. 1382+ 15.
9598/X and Yio= 0.047+0.0002X. The density dependences of Plantago virginica and Plantago
asiatica were also compared.
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1
Table 1 The morphological parameters of Plantago virginica at different population density in vegetative period.
) cm cm cm (g/ ) (g/ ) (mm?) (m?)
No. Leaf number Leaf length  Leaf breath / Root length  Fresh weight Root weight Stoma number  Densty
1 5.77 1.90 0.76 2.52 4.05 0.15 0.01 108. 80 832
2 9.13 2. 16 0. 86 2.56 6.17 0. 40 0. 04 116. 80 1472
3 7.93 2.06 0.95 2.18 4.74 0.19 0. 01 102. 00 1520
4 9.10 1.78 0.77 2.38 5.31 0.24 0.02 124. 80 576
5 9. 87 1.61 0. 81 2.00 6.02 0.27 0.02 152. 00 576
6 9.20 2.73 1.02 2.71 6. 64 0.34 0.02 98. 00 1184
7 9.43 2.48 0. 85 3.03 6. 82 0.37 0. 04 116. 40 1184
8 5.50 2.29 0.79 2.92 4.91 0.17 0.01 185. 60 3920
9 5.73 1.97 0. 64 3. 14 7. 60 0.17 0.03 100. 40 384
10 7.15 2.09 0.70 3.00 6. 37 0.15 0.01 124. 80 224
2
Table 2 The correlation between architectural parameters and population density
in vegetative period of Plantago virginica
(/" Ditems(/ individual) Equation n Relation coeffi cient
Leaf number y= 8.2607— 254. 88/x 10 0. 1844
Leaf length y=10. 1615+ 0. 15hx 10 0. 3873
Leaf width y=—58. 061+ 0. 411/x 10 0.6411
/  Leaf length/width y= 110. 364+ 0. 126/x 10 0. 3550
Root depth y=340. 44+ 0. 15/ x 10 0. 3873
Fresh weight y=—33.299+ 0. 186/x 10 0.4313
Root w eight y=— 1. 6068+ 0. 03/x 10 0.1732
Stoma number y= 3. 51767+ 0. 17hx 10 0.4123
3

Table 3 The morphological parameters of Plantago virginica at different population density in reproductive period.

) (em) (em) (em) (@ > (g > @m?» ) () (em)  (g/ ) (m?
No Leaf Leaf Leaf Root Fresh Root Stoma  Spike  Flower SPike  Spike Density
number  length  breadth kngth  Weight weight number number number lngth  weight

1 5.77 4.91 1.21 4.09 5.15 0.73 0.05 144.53 1.63 68.49 5.8 0. 10 0.15 1408
2 3.10 1. 40 0.58 2.45 2.41 0. 06 0.00 122.93 1.00 11.10  2.75 0.02 0.45 2880
3 5.85 4.56 1.43 3.16 3.18 0.36 1.33  89.82 1.00  38.39 1.41 0. 06 0.21 512
4 3.33 6.57 1.44 4.57 4.24 0.53 0.02 77.73 1.00  50.00 13.13  0.15 0.39 1360
5 15.67 14.51 3.37 4.44 11.23  37.71 0.96 66.67 18.50 407.85 25.08  0.95 0.03 18

6 4.17 7.24 1.35 5.35 5.10 0.59 0.03  72.67 1.00 47.70 19.88  0.24 0.70 1920
7 4.03 5.43 1.34 4.09 8.30 0. 63 0.04  96.53 1.00  60.03 20.80  0.30 0.92 4064
8 2.33 5.98 1. 19 5.10 6.18 0. 46 0.02 128.53 1.00 50.77 24.34 0.29 1. 62 7680
9 3.70 3.43 0.97 3.52 4.77 0.32 0.02 81.07 1.80 32.47 7.7 0.12 0.63 3168
10 14.35 18.11  4.24 4.35 9.14  16.11 0.38 97.40 6.55 217.75 17.30  0.65 0. 04 64

11 4.53 3.26 1.19 2.76 5.72 0.33 0.04 122.27 1.03 47.57 4.81 0.07 0.28 896
12 3.57 5.47 1.28 4.35 5.43 0.51 0.03  86.40 1.43  45.47 1.7 0. 09 0.22 1680
13 3.80 4.46 1.04 4.32 4.79 0.25 0.01 120.40 1.00 23.97 10.92  0.09 0.52 3360
14 9. 04 10. 92 2.13 5.13 8.97 4.27 0. 15 102. 31 2.50 133.71 11.57 0.38 0.10 192
15 7.40 7.72 1.88 4.10 5.61 1.37 0.04  93.87 .20 97.67 7.05 0.15 0.12 352
16 6.50 4.43 0.99 4.43 6.07 0.48 0.02  82.53 1.03  47.07 12.28 0.17 0. 54 2176
17 4.83 2.78 0. 66 4.24 4.10 0. 10 0.01 88.53 1. 00 16.17 7.0 0. 04 0.55 2112
18 10.30 4.62 1. 19 3.89 5.26 0.44 0.02  71.47 .00 54.20 4.3 0. 06 0.15 480
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Table 4 Correlation betw een architectural parameters and population density

in reproductive period of Plantago virginica

C Ditems(individual) Equation (n) Relation coefficient
Leaf number y=22. 0428 2. 302Inx 18 0.9317
Leaf length y=21. 4185+ 2. 1828Inx 18 0. 8019
Leaf width y=4.9934 — 0. 5048Inx 18 0. 8509
Fresh weight y= 0. 1567+ 699. 574/x 18 0. 9894
Root w eight y= 7. 7315 07906 18 0.7419
Stoma number y=—1293. 4090+ 32. 9980x 18 0. 3879
Fringe number y= 0. 9019+ 318. 886/x 18 0. 9960
Spike kngth y= 2. 4236 179. 425/x 18 0. 8258
Flow er number y=46. 3069+ 6914.07/x 18 0. 9581
Spike weight y=0. 1382 15. 9598/ x 18 0. 8764
ke weight / Vegetative weight ¥~ 0- 0469670 00019706 18 0. 9547
5
Table 5 The morphological parameters of Plantago asiatica at different population density
in reproductive perod.
) (em) (em) (em) (@ ) (g ) @mm>» ) ) (em) (g7 ) (m?
No. Leaf Leaf Leaf Root Fresh Root Stoma Spike  Flower  SPike Spike Density
number  length  breadth kngth  Weight weight number number number lkngth  weight
1 5. 05 4.11 1.78 2.33 7.87 0. 65 0.20 107.00 1.55 11.58 4. 84 0. 04 0. 06 1152
2 9. 20 8.59 3.61 2.41 11.99 6. 55 1.29 88. 80 3.10 65.88  13.48 0.42 0.07 144
3 13.50 21.35 7.41 2.90 15.53  34.04 3. 88 65. 60 5.60 133.11 31.42 1.73 0. 05 10
4 11. 65 9.67 3.59 2.72 8.32 8. 85 1.43 82. 00 4.55 68. 42 9.31 0.31 0. 04 240
5 7.20 18. 16 5. 66 3.22 9. 44 12. 66 0.74 65. 20 4.25 88.54 19.27 0. 88 0.07 20
6
Table 6 Correlation betw een architectural parameters and population density
in reproductive period of Plantago asiatica
Relation coefficient
C items(individual) Equation n
Items(individual)
Leaf number y=10. 6693 *0. 99%x 5 0. 7543
Leaf length y=29. 0392— 3. 6552Inx 5 0. 9828
Leaf width y= 14. 0072 *x 0274 5 0.9818
/ Leaf length/width y= 3. 4944 *x 005 5 0. 8246
Root length y= 8. 7359+ 58. 4684 /x 5 0. 7886
Fresh weight y= 3. 3085+ 285. 198/x 5 0. 9544
Root weight y= 1. 8375 *0. 9981* 5 0. 8408
Stoma number y= 12.4017 *x* 1056 5 0. 9628
Spike number y=4.7228 *0.999* 5 0.9186
Spike length y=2.7293+ 128. 574/x 5 0. 9685
Flow er number y= 104. 579 *0. 9981 * 5 0. 9828
Spike weight y= 0. 1802+ 15. 2754/x 5 0. 9853
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