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Effects of afforestation measures on growth of Quercus liaotungensis

seedlings in transformation of Pinus tabulaeformis stands in
the loess region of Western Shanxi

WANG Yajun', ZHANG Jianjun'?, HU Yawei', LI Yang', HE Miaomiao', WU Jinjiao', Al Zihao'

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Jixian National

Forest Ecosystem Observation and Research Station, Beijing Forestry University, Jixian 042200, Shanxi, China)

Abstract: [Objective] Quercus liaotungensis is the preferred mixed tree species for Pinus tabulaeformis
plantation reconstruction in North China. This study aims to clarify the effects of afforestation measures on
growth of Q. liaotungensis seedlings under P. tabulaeformis plantation, so as to provide the basis for
transformation of low-efficiency P. tabulaeformis forest and construction of pine-oak mixed forest. [Method]

Taking P. tabulaeformis plantation in Caijiachuan watershed of Jixian County, Shanxi Province as the research
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object, sample plots were set up outside the forest, at the edge of forest, and inside the forest to conduct planting
experiments of Q. liaotungensis. A total of 15 treatment methods were set up in the experiment, including no
treatment (ck), watering treatments (500, 1 000, 1 500, 2 000 mL- plant '), covering treatments (covering with
plastic film, covering with litter of 45, 90, 135, 180 g* plant™'), and water retaining agent treatments (10, 20, 30,
40, 50 g-plant™). Regularly monitored growth indexes such as survival rate, seedling height, ground diameter,
crown width, leaf quantity and leaf area to explore the effectiveness of different afforestation measures.
[Result] (1) The optimal amount of water needed outside the forest, at the edge of forest and inside the forest
decreased in turn, which were 2 000, 1 500 and 1 000 mL-plant™, respectively. (2) The optimal coverage
required outside the forest, at the edge of forest and inside the forest decreased gradually, which were 135, 90
and 45 g-plant™', respectively. (3) When Q. liaotungensis was planted outside the forest, at the edge of forest,
and in the forest, the optimal amount of water retaining agent gradually decreased, which were 40, 20 and 10
g+ plant ', respectively. (4) Survival rate and growth status of Q. liaotungensis planted at the edge of forest were
the best, followed by that inside the forest, and the worst outside the forest. (5) The comprehensive evaluation of
entropy weight TOPSIS method showed that 40 g- plant ' of water retaining agent was used outside the forest,
20 g-plant™ of water retaining agent was used at the edge of forest, and 45 g- plant™' of litter was covered inside
the forest, which had the best promoting effect on growth of Q. liaotungensis seedlings. [Conclusion] When
using Q. liaotungensis to renew and transform P. tabulaeformis plantations, adaptive measures should be
selected according to the characteristics of habitat. When creating block mixed forests, water retaining agents
should be prioritized, and when intercropping between plants or rows, it is advisable to strengthen the coverage
of planting holes to improve the survival rate and growth quality of seedlings. [Ch, 3 fig. 8 tab. 38 ref.]

Key words: low-efficiency forest transformation; Pinus tabulaeformis; Quercus liaotungensis; afforestation

measures; growth indexes
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Table 2 Soil physical properties of P. tabulaeformis plantations in different stand positions

MAh Mk A

HRem  m  mAdE B AW RAdE BEE AR RAR B

@om?) AFE e kiae @) N e kiae @em®) T Ka ki
0~10 112 797 4908 4232 1.04 817 5464 4773 1.05 829 5413 4531
1020 113 799 4811 4174 108 828 5104 4258 101 840 5488  49.02
2030 116 799 4642 4281 LIS 837 4526 4147 110 892 4780 4398
3040 116 818 4579 4217 114 870 4627 4328 LIS 964 4275 3997
4050 119 820 4486 4163 119 899 4380 4046 1.0 985 4154  39.17

1.4 HESH

i H] Excel 2016 JEATALEERNTTE, Bl A-FIELpRMED . [ H SPSS 26.0 #4741t 0Hr, RHHH
F 77 224§l Duncan %0 AN [R] A0 S5 T L0 AR AR B R A £ A KA bRk 17 22 e o A f 2 e, 7
a=0.05 /K K525 5 i . A Origin 2024 23l % o i FIRIAL-TOPSIS 325 Xof /N ] 15 it fr) it FH 4%
WL .

2 HERGH
2.1 RKFEEIHTI RAFE AR E KB

ﬂni’ésﬁﬁﬁ Mﬁ%‘?ﬂﬁﬁ%ﬁ*’?m/l\ﬂ{ztﬁztﬂﬁ%?& MR Z, MO 2E . HA G R | b
. AR MRS RGN R K, 233 80.00% . 9.90 cm. 3.90 mm. 43.63 F. el fE RSk

Qb KR 27.48 em, TEMRNAb /MR 21.49 em, H 3 R R 22 5 B (P<0.05), BA I ARAE AR Ak
RN 22.65 cm?, TEMRIMb R/ R 16.89 cm?, H SR FIAR N2 5 8.3 (P<0.05).



55 43 5 4 ] THER A U B DA AR I B0 FP O A X 1L AR AR 1 AR 2R R 5T 759

R3 RKBENAEMRSIETRFERERPRIN

Table 3  Effects of watering measures on the growth of Q. liaotungensis seedlings in different stand positions
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Figure 1 Effects of different irrigation rates on the survival rate and growth indexes of Q. liaotungensis seedlings
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Table 4 Effect of covering measures on the growth of Q. liaotungensis seedlings in different stand positions

A TET /% i B /em HoAZ R/ mm std i /cm iy il BBV em?
A 61.00 7.48+£0.16 ¢ 2.48+0.05 b 25.4740.49 b 26.43+0.51 ¢ 15.92+1.05 b
&k 75.00 9.39+0.17 a 4.05£0.07 a 31.02£0.84 a 45.41+0.76 a 24.03+1.21 a
RN 74.00 8.66+0.16 b 2.61+0.04 b 23.04+0.51 ¢ 35.41£0.54 b 2121%135a

LR R ING 2R ) — R AN [ AR 8 1) 22 5 3% (P<<0.05).

X AN [ i Bt B FH Bt T 3 RAR AR 2 M RABRR HEA T 400, R . Himlat . i
Bt LR A R B S B A R T ) R 3 S BN R (81 2). EMONRAETR, I ARARE
RIGFEH . WG, ARGt IR B e a5 135 g bR IR IR BRI, A ok 4l
= 1 87.5%. 31.67%. 139.8%. 45.4%. 22.7%. M- THFNIZER 558 180 g- #k ' IHk Bk, # ok 2
1 56.6%. FIWLAEIMAS N TARPROMERAIL ARMRETARS , J8 7%Y08 o o0 oA s 54 K B s

100 ¢ 14, 61
. 12}
80t g e 7 210 e N
IS y % % % RS ¢ TABab 3, ABab
o A AN A = e
= I I IN W W i Of %
« AR ¢
A AR A A 2¢ 7
AAAANA T o 7 0 A/
ck ZEE 45 90 135 180 ck fE 45 90 135 180 ck ZJBE 45 90 135 180
AR E (g R AR (g BET) AR (g R
60 40
P A 501
T Tl g
., =
N EER
Al = 7
A1 =2 é
é é "o ?
I 7
W 7
A %
0
ck I 45 90 135 180 ck Eﬂ% 45 90 135 180 ck B 45 90 135 180
BT (g B AT (g HE B AT (g R

COMS A Mm% AN
ARG G bR OR Rl — AR B AN [F) Ab B 0] 22 5 (35 (P<<0.05)s AN/ S - RER IR IR] — AL A [R) A 358 7] 22 53 S 2 (P<<0.05).

H2 AREZAEBE S ST R RAERPEERIBIFO 0

Figure 2 Effects of different mulching measures and amounts on the survival rate and growth indexes of Q. liaotungensis
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Table 5 Effects of water retaining agent on the growth of Q. liaotungensis seedlings in different stand positions
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Figure 3 Effects of different dosage of water retaining agent on the survival rate and growth indexes of Q. liaotungensis
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Table 8 Comprehensive evaluation of 3 afforestation measures by TOPSIS method
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