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Table 1 The fertilization schedule
g
b3 RS 2013-12-11 2014-09-04 2015-04-28 2015-10-26 2016-07-12 2016-10-28
Treat: t Total N fertili

reatment - TOWINICHHNZEr e PE KE O NAE KIE O NJE KIE NE KIE NIE KB NJIE
N1 0 0 500 30 0 60 60 90 0 90 0
N2 50 50 500 30 0 60 60 0 90 0 90 0
N3 150 50 500 30 100 60 0 60 0 90 0 90 0
N4 250 50 500 30 100 60 100 60 0 90 0 90 0
N5 400 50 500 30 100 60 100 60 150 90 0 90 0
N6 550 50 500 30 100 60 100 60 150 90 150 90 0
N7 700 50 500 30 100 60 100 60 150 90 150 90 150

22 FAEFE WEEE), A LR (cm) SHE (m) Z HokE

F 2014, 2016, 20184 12 A, BEIdE MG
1. 3. 54, SR v p Motk R AR R . W
[ S N = T T L 1 2 e 2 N e 2 1

7N, K H Pinyopusarerk 251! J7 g Al B 3= 143 ORI
W EE (% 2).
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Table 2 Classification criteria of stem form traits

HH 25 2% Grade
ftem 1 2 3 4 5 6
F T4 X Axis persistence Fi o> X IR /45 X 1/4Z2/4743 X 24F3/AFSY N /AFET 4 X Aoy X

JH % Stem straightness # TAEE H>2% MTEAEEH>2E WTAEEHLI~2E WTEEH1~2% MFiead s EAS i M+ e HAZ

23 Fitothr
T 2016 4F 10 Al 4ifasoe, Wik, A3

{%F 2016 F1 2018 A E AR HEATH T 4. W
SPSS16.0 #k {4 General Linear Model ) Univariate
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Table 3 ANOVA of early growth and stem form traits of Betula alnoides

4 %%%ﬁ %ﬁ% W Wige &T% e fem bt I?ﬁﬂ T
Year Variation Survival o DBH Height to Cr.own DBH/ H A.XIS Stem
source rate crown base width ratio persistence  straightness
2016 & Nitrogen 0.955 0.262 0.122 0.660 0.104 0.095 NA NA
Jotk &R Clone P<0.05 P<0.001 P<0.001  P<0.001  P<0.001  P<0.001 NA NA
Zx Ttk R NitrogenxClone 0.273 0.055 0.154 P<0.01 0.687 0.198 NA NA
2018 & Nitrogen 0.419 0.309 0.086 0.702 0.406 0.381 0.805 0.698
Jotk &R Clone P<0.001 P<0.001 P<0.001  P<0.001  P<0.001  P<0.001  P<0.001  P<0.001
> Ttk R NitrogenxClone 0.361 0.156 0.439 0.826 0.338 0.056 0.496 0.613

VE:NA: THHE. A
Note: NA:No data.The same followed.
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Table 4 Multiple comparison of early growth and stem form traits of Betula alnoides
wy a fRtr R fate e it ETIEE ZaEe AT
Year Treatment  Survival rate/% H/m DBH/cm Ei 9 Qrown DBH/H A.Xls Stem
crown base/m width/m ratio persistence straightness

2016 N1 64+4a 4.0+0.1a 3.740.1a 1.240.0a 1.840.1a 0.91+0.02a NA NA
N2 59+4a 4.1+0.1a 3.9+0.1a 1.2+0.0a 1.940.1a 0.94+0.02a NA NA
N3 63t4a 4.3+0.1a 4.2+0.1a 1.3+0.0a 2.0+0.1a 0.99+0.02a NA NA
N4 55+4a 4.5+0.1a 4.440.1a 1.3£0.1a 2.140.1a 0.97+0.02a NA NA
NS 58+4a 4.2+0.1a 4.3+0.1a 1.3+0.1a 2.1+0.1a 1.01+0.02a NA NA
N6 62+4a 4.4+0.1a 4.4+0.1a 1.4+0.1a 2.24+0.1a 1.01+0.02a NA NA
N7 59+4a 4.240.1a 3.940.1a 1.340.0a 2.0£0.1a 0.93+0.02a NA NA
Cl 61+3ab 4.5+0.1a 4.1+0.1b 1.4+0.0a 2.1+0.1ab 0.92+0.01b NA NA
Cc2 67+3a 3.9+0.1c 4.0+0.1b 1.1+0.0b 2.0+£0.1b 1.02+0.01a NA NA
C3 58+3ab 4.3+0.1ab 4.540.1a 1.4+0.0a 2.240.1a 1.01+0.01a NA NA
C4 53+3b 4.2+0.1b 4.0+0.1b 1.24+0.0b 1.9+0.1¢ 0.91+0.01b NA NA

2018 N1 59+4a 6.2+0.2a 5.6+0.2a 2.6+0.1a 2.5+0.1a 0.92+0.02a 4.1+0.1a 3.3+0.1a
N2 58+4a 6.3+0.2a 6.0+£0.2a 2.840.1a 2.540.1a 0.97+0.02a 4.3+0.1a 3.740.1a
N3 57+4a 6.9+0.2a 6.4+0.2a 2.7+0.1a 2.7+0.1a 0.95+0.02a 4.3+0.1a 3.9+0.1a
N4 43+4a 7.0+0.2a 6.8+0.2a 2.9+0.1a 2.8+0.1a 0.99+0.02a 4.140.1a 3.9+0.1a
N5 48+4a 7.0£0.2a 6.8+0.2a 2.840.1a 2.740.1a 1.00+0.02a 4.140.1a 4.240.2a
N6 52+4a 7.0+0.2a 6.7+0.2a 3.0+0.1a 2.5+0.1a 0.99+0.02a 4.1+0.1a 4.0+0.2a
N7 50+4a 6.4+0.2a 5.9+0.2a 3.0+0.1a 2.3+0.1a 0.95+0.02a 4.2+0.1a 3.8+0.1a
Cl 61+3a 7.0£0.1b 6.4+0.1b 3.0£0.1a 2.840.1b 0.94+0.02bc 4.3+0.1a 3.540.1¢
C2 41+3b 5.5+0.2¢ 5.7+£0.2¢ 2.540.1 b 2.4+0.1¢c 1.05+0.02a 3.7+0.1b 3.7+0.1b
C3 55+3a 7.8+0.2a 7.5+0.1a 2.9+0.1a 3.0+0.1a 0.98+0.02b 4.5+0.1a 4.4+0.1a
C4 52+3a 6.5+0.2b 5.940.1¢ 2.940.1a 2.440.1¢c 0.91+0.02¢ 4.3+0.1a 3.8+0.1b

I R HAE D P EEbRE LR, [FFUAFANS TR 257 53 (P< 0.05).

Notes: Values are displayed as mean +standard error. Treatments without the same small letters in the same column are significantly different between

treatments according to Duncan’s multiple range tests at the 5% level.
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Effects of Nitrogen Fertilization on Early Growth of
Betula alnoides Clones

CHEN Lin'?, ZENG Ji', PANG Sheng-jiang', ZHAO Zhi-gang’, JIA Hong-yan'

(1. Experimental Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang 532600, Guangxi, China; 2. Guangxi Youyiguan
Forest Ecosystem Research Station, Pingxiang 532600, Guangxi, China; 3. Research Institute of Tropical Forestry,
Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To examine the response of early growth of Betula alnoides Buch.-Ham. ex D. Don to nitro-
gen application and reveal the differences in the nitrogen requirement among clones. [Method] Four clones of
Betula alnoides were used as materials in the nitrogen fertilization (urea) experiment with seven nitrogen treatments
(0, 50, 150, 250, 400, 550 and 700 g urea per seedling), and the indicators such as survival rate, growth (tree height,
DBH, height to crown base and crown width) and stem form (DBH/H ratio, axis persistence and stem straightness)
were investigated, respectively. This study is to determine the differences in these traits among nitrogen fertilization
treatments, clones and their interactions. [Result] The survival rate showed no obvious change, while the tree height,
DBH and crown width displayed an “increase-stabilize-decrease” trend with the increase of nitrogen application
amount for all the four clones in five years after planting. Moreover, the DBH/H ratio, axis persistence and stem
straightness also tended to be better with the increasing nitrogen application. However the differences between nitro-
gen fertilizer treatments did not reach a significant level (P>0.05). There were significant differences among clones in
the growth and stem form traits. The clone C3 showed the greatest performance, whose survival rate, tree height,
DBH, height to crown base, crown width, axis persistence and stem straightness were 34%, 42%, 32%, 16%, 25%,
22% and 19% higher than those of clone C2, respectively. The interaction between nitrogen fertilization and clone
was not significant. [Conclusion] Nitrogen fertilization would not affect the early afforestation growth and stem
form quality of Betula alnoides. The clone C3 showed the best growth and wood quality.

Keywords: nitrogen application amount; Betula alnoides; clone; early growth; stem form
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