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Effects of N and P fertilization on growth and leaf N and P contents
of Betula alnoides clone seedlings
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Abstract: [Objective] To reveal the effects of nitrogen and phosphorus additions on growth and leaf nutrient
content of Betula alnoides clone seedlings, and select the optimal fertilization formula. [Method] Four B.
alnoides clones (A5, FB4, FB4', BY-1) were chosen as the materials and a completely randomized experimental
design with nine treatments including three N levels (0, 200 and 400 mg per seedling) and three P levels (0, 70 and

140 mg per seedling) was conducted to compare the differences in seedling height, root collar diameter, biomass,
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ratio of root to shoot, branch number, leaf area and leaf nutrient content of B. alnoides clones in different
fertilization treatments. [Result] Seedling height, root collar diameter, biomass, branch number, ratio of root to
shoot and leaf area were significantly affected by fertilization treatment, and the effects of clone-fertilization
treatment interaction were significantly different in seedling height, root collar diameter, ratio of root to shoot and
branch number. Regardless of the clone, the treatment five had superior seedling height, root collar diameter,
biomass, branch number and leaf area, being 2.10%—74.13%, 6.67%—91.45%, 12.24%—358.33%, 2.76%—712.64%,
2.46%—456.31% higher than those of other fertilization treatments, respectively. Leaf N and P contents of different
fertilization treatments were significantly different, however there was no significant difference in clones and the
interaction between clone and fertilization treatments. The contents of N and P in leaves increased with the
additions of nitrogen and phosphorus fertilizers, and additions of nitrogen and phosphorus fertilizers could
significantly increase the accumulation of these nutrients in leaves. Seedling biomass, leaf N content, leaf P content
and N/P mass ratio were in a parabolic relationship, and they showed a significant positive correlation (P<0.000 1).
N/P mass ratio of 15 might be the limiting ratio affecting the growth of B. alnoides. [ Conclusion] Fertilization
significantly promotes the growth and improves leaf nutrient contents of B. alnoides seedlings, but there is no

significant difference among clones. Based on the seedling growth and leaf nutrient content indexes, treatment five

41 %

(200 mg N and 70 mg P per seedling) exhibits the optimal growth performance for B. alnoides clones.
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Table 1 Fertilization treatment for per seedling of Betula
alnoides clone

Ak ¥R G5 5 JEN & /mg JitiPE/mg K #/mg
No. of N application P application K application
treatment amount amount amount
1(CK) 0 0 332
2 0 70 332
3 0 140 332
4 200 0 332
5 200 70 332
6 200 140 332
7 400 0 332
8 400 70 332
9 400 140 332
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Table 2 Growth performance of Betula alnoides clone seedlings in different fertilization treatments

WiH % Hif/em Hi 4% /mm Vel LS iR H A em?
Item Number Seedling height Root collar diameter Biomass Ratio of root to shoot Branch number Leaf area
AbE 1(CK) 10.01+1.33¢ 1.1740.34c  0.2440.04c 0.39+0.07a 0.87£0.62c  73.59+14.77c
Treatment 2 10.80+1.79de 1.26£0.34c  0.27+0.06¢c 0.37+£0.15a 1.66£0.89bc  84.54+21.02¢
3 11.07+1.77d 1.39+0.33¢ 0.31£0.08¢ 0.38+0.07a 2.11£1.54b  98.36+23.34c
4 16.61+0.50abc 2.07£0.27ab  0.86+0.17b 0.27+0.10b 6.78+0.84a  364.97+85.89ab
5 17.43+0.49a 2.2440.29a  1.10£0.19a 0.18+0.02d 7.07£0.27a  409.39+94.00a
6 17.07+1.36ab 2.10£0.32ab  0.97+0.26ab 0.21£0.04bcd 6.88+1.45a  399.57+87.38a
7 15.92+0.76¢ 1.90£0.33b  0.89+0.12b 0.26+0.08bc 6.58+0.93a  317.79+81.23b
8 16.36+0.80bc 2.00£0.27ab  0.98+0.18ab 0.20£0.02cd 6.51£1.15a  354.25+107.68ab
9 16.15+0.74bc 2.03£0.24ab  0.89+0.18b 0.23+0.05bed 6.17+0.75a  347.78+123.73ab
Tt & AS 14.7743.19a 1.59£0.42c  0.69+0.36a 0.28+0.10a 5.4243.07a  257.15+148.43a
Clone FB4 14.80+2.32a 1.85+0.33ab  0.69+0.30a 0.29+0.10a 5.12+¢1.93a  279.42+151.72a
FB4* 14.81+2.89a 1.81£0.47bc  0.81+0.44a 0.2440.09a 4.90£2.60a  305.94+186.45a
BY-1 14.02+3.82a 2.01£0.59a  0.70+0.34a 0.30£0.13a 4.39+£2.87a 246.47+134.38a
5 KR JbFH Treatment 114.19%* 39.06%* 58.06%* 17.99%* 126.47%* 33.05%*
Source of variance  Jft % Clone 0.42 4.00%* 0.72 1.76 0.65 0.53
VSIESHES S 2.27** 246%* 0.70 2.09%* 2.60%* 031
TreatmentxClone

DF— A B 5l 448 )6 49 R R B F 8 &+ £ 7 2 %(P<0.05, Duncan'sik); “**” £AF£7£0.01 2 FKF (A ZF £4H)

1) Different lowercase letters in the same column of the same item indicated significant differences(P<0.05, Duncan’s test);

“##%” indicated significances at 0.01 level(Two-way ANOVA)
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Table 3 Effects of different fertilization treatments on leaf nutrient contents of Betula alnoides clone seedings

T H Item %5 Number wieke )
N P
AL P Treatment 1(CK) 21.4242.66¢ 1.49+0.39¢
2 22.08+£3.07¢ 1.76+0.41bc
3 22.47+3.08¢c 1.94+0.49ab
4 30.06+3.05b 1.84+0.25ab
5 30.33+2.58b 2.00+0.23a
6 28.69+2.57b 2.17+0.34a
7 30.55+3.00ab 1.81+0.23ab
8 32.63+1.35a 1.86+0.28ab
9 30.08+2.08b 1.98+0.2ab
oM & Clone AS 28.20+4.65a 1.86+1.12a
FB4 28.15+4.68a 1.86+0.90a
FB4" 28.64+5.06a 1.94+1.07a
BY-1 27.07+5.06a 1.81+1.70a
A 7R JE Source of variance AbFH Treatment 32.96%* 3.44%*
otk % Clone 1.82 0.62
A X TE M £ TreatmentxClone 1.05 0.63

DHE—3 B R 2 #3569 R R DB FH k= £ 7 % F(P<0.05, Duncan'six); “**” &7 £ Fi50.01 B FK-F (A % F £ 0H7)

1) Different lowercase letters in the same column of the same item indicated significant differences(P<0.05, Duncan’s test);

“#” indicated significances at 0.01 level(Two-way ANOVA)
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Fig.1 Relationship between leaf nutrient content and
biomass of Betula alnoides clone seeding
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