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Growth characteristics of different tree species in shelterbelts in the depression area of Hebei
Province, China. ZHANG Jie-ming, YU Xin-xiao*, JIA Guo-dong, LIU Zi-qiang, LU Wei-wei
(College of Soil and Water Conservation, Beijing Foresiry University/Ministry of Education Key La-
boratory of Soil and Water Conservation and Desertification Combating , Beijing 100083, China).

Abstract; This research investigated shelterbelt structure indices using the standard sampling met-
hod, to study the dynamic changes of different tree species including Ulmus pumila, Populus simonit
and Pinus tabuliformis in the depression area in Xiaobazi Township of Fengning County, Hebei
Province, China. The results showed that the average age of U. pumila, P. simonii and P. tabulifor-
mis pure forests was 10 years in this area. The average DBH and tree height of P. simonii pure forest
were 2.3 times and 3.8 times as those of U. pumila pure forest, as well as, 2.3 times and 3.0 times
as those of P. tabuliformis pure forest, respectively. The average DBH, tree height, LAI and height
of first live branch of P. simonii pure forest were significantly larger than those of U. pumila pure
forest and P. tabuliformis pure forest. Compared with P. simonii mixed forest, the stand density of
P. simonii pure forest was 10.8% higher, average DBH of pure forest was 5.2% lower, and average
tree height was 11.3% lower. Compared with U. pumila mixed forest, the stand density of U. pumila
pure forest was 6.6% higher, average DBH and tree height of pure forest were 7.8% and 14.2%
lower. Compared with P. tabuliformis mixed forest, the stand density of P. tabuliformis pure forest
was 4.9% larger, but average DBH and tree height were 29.3% and 31.8% lower, respectively. The
average DBH, tree height of different forest types showed significant negative correlation with the
stand density. Average LAI showed significant positive correlation with density and height of first

live branch, and significant negative correlation with the DBH, tree height. There was a significant
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positive relationship between the average height of first live branch and stand density. The incre-

ments of DBH and tree height of coniferous and broad-leaved mixed forest were significantly higher

than those of coniferous pure forest. The comprehensive growth potential of the shelterbelts tended to

increase, and the lateral growth potential on the whole exhibited a declining trend.

Key words: shelterbelt; growth characteristics; Ulmus pumila; Populus simonii; Pinus tabulifor-

mis.
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Table 1 Condition of experimental plots

MRIFEEHGIEIY FERIFILAL FEHEL (3 WK I3 MRl A

Stand structure type Main tree species Number Number Altitude Age distribution

composition of plots of plants distribution (m) (a)

LI ot 33 1368 829~933 5~22

Populus simonii pure forest Populus simonii

fapaisk L) 29 1102 747~759 6~20

Ulmus pumila pure forest Ulmus pumila

HFAZIAK R 30 1171 869~ 875 4~19

Pinus tabuliformis pure forest Pinus tabuliformis

EFRRTRSCHK LS 7] 28 1023 763~890 4~18

Coniferous and broad-leaved mixed forest  Pinus tabuliformis X Populus simonii

[E R ASHR AR <G 25 1042 762 ~867 5~20

Broad-leaved mixed forest Populus simonit X Ulmus pumila

&2 MIFSARERFBIF R ERARSR

Table 2 Growth status of different tree species shelterbelts in Xiaobazi Township

FERF ik SRR Stz SRR R IRYER CFRER R TR

Main species Average Average Average Average tree Average Average crown Average live
altitude age DBH height LAI width branch height

(m) (a) (em) (m) (m) (m)

¥t Populus simonii 890 10 13.52+0.15a 10.31+0.09a 2.37£0.10a 2.58+0.35a 2.47+0.09a

A Ulmus pumila 758 10 5.81+0.15b 2.71+0.08b 1.03+0.13b 1.77+0.16b 0.62+0.06b

YA Pinus tabuliformis 874 10 5.79+0.17b 3.39+0.06b 0.78+0.09b 2.16+0.24a 0.44+0.08b

Wﬁﬂ%lﬂ/}\giﬁﬁﬁﬁ\ﬁ%(kom) Different small letters in the same column meant significant difference at 0.05 level. F[@ The same below.
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Table 3 Growth status of different density shelterbelts in Xiaobazi Township

AR N2 B, Pl ST S i SRR T T

Forest type Tree species Average Average tree TR AL Average crown Average live Average

composition DBH height Average LAI width branch height density

(cm) (m) (m) (m) (plants « hm™2)

gfipk AL 13.52+0.15a 10.31+0.09b 2.37£0.10a 2.58+0.35a 2.47+0.09a 1036.5+22.1a

Pure forest Populus simonii

R Wbt 14.26+0.21a 11.62+0.15a 2.07+0.06a 2.94+0.26a 2.29+0.08a 935.2+36.3b

Mixed forest Populus simonii X Ulmus pumila

ik Tt 5.810.15¢ 2.710.08d 1.03£0.13b 1.77+0.16b 0.62+0.06h 950.2:23.4h

Pure forest Ulmus pumila

RASHk SRS 6.30+0.09¢ 3.16+0.13d 0.89+0.12h 2.1540.08h 0.27+0.08¢ 891.7£17.3¢

Mixed forest Ulmus pumila X Populus simonii

Atk TR 5.79+0.17¢ 3.39:0.06d 0.78+0.09b 2.16+0.24h 0.44£0.08h 975.4+23.0b

Pure forest Pinus tabuliformis

RACH T 8.19+0.22h 4.97+0.10¢ 0.68+0.05h 2.55+0.14h 0.29+0.11c 930.3+27.2h

Mixed forest Pinus tabuliformis X Populus simonii
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Fig.1 Growth characteristics of Populus simonii shelterbelts with different ages.
* P<0.05; * * P<0.01.
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Table 4 Correlation coefficients between growth factors SR ZE 2 AN HA A4S 2 T BA R T 5 Ak
= I/é b E’A L N7 e > o 4 S
MM RRTE R b LR P AT R R R AT
e b il ST LA B AR BB R 1 5 A
Jfa# DBH 0685 * febr.
BTG Live branch height 08647 0519 * K F o oA AR 345 32405 iR A 7
e Crown width 0.287 0.673* * 0.311 [ b s R Y AN =W O N
IR LAT 0652** 0802**  0553* 073" %%’ﬁ,\mﬁ'ﬂtﬁ( ®5), EE?EE 27 ‘Iﬁi’m H TE !
% P<0.05; * % P<00L. A EVE Y 90.3% , JIT URUIBCET 2 A~ 4 mAE B AR
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Table 5 Total variance decomposition table

Fort WAL JiEHE 5 2% Rl T B RFE(E

Principal Initial eigenvalue Eigenvalue of each factor after rotation

component FHIEAR TEETH BTk A FHIEAR TEHEII LA
Eigenvalue Percent variance ~ Cumulative contribution Eigenvalue Percent variance ~ Cumulative contribution

(%) rate (%) (%) rate (%)

1 1.872 70.1 70.1 1.579 68.6 68.6

2 1.004 20.2 90.3 1.004 21.7 90.3

3 0.562 6.3 96.6

4 0.314 2.0 98.6

5 0.267 14 100
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Fig.2 Principal component analysis on growth status of Populus

stmonii shelterbelts in the dam area.
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