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Abstract: [Objective] The objective is to study the vegetation restoration effects under 2 different topsoil

utilization modes, and further clarify the topsoil utilization mode and configuration that requires less topsoil but
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achieves better vegetation restoration effects. [Method] Taking the core area of Dahaituo National Nature
Reserve in Chicheng County, Hebei Province as the research area, 11 groups of spray seeding experiments and
7 groups of soil covering experiments were set up using planting troughs to study the indicators such as plant
germination quantity, germination trend, survival rate, plant community characteristics, and plant community
diversity. The entropy weight-TOPSIS method was employed to comprehensively analyze the vegetation
restoration effects under the two topsoil utilization modes. [Result] (1) The overall vegetation restoration
effect of soil covering was better than that of spray seeding, and the community composition was mainly
herbaceous plants. Soil covering generally performed better in terms of plant germination quantity, species
diversity, coverage and biodiversity index. (2) Soil covering mode (5 cm topsoil+8 cm bottom soil, and 4 cm
topsoil+8 c¢cm bottom soil) and seed spraying mode (5 cm test topsoil+8 cm test bottom soil, and 4 cm test
topsoil+8 cm test bottom soil) can achieve good vegetation restoration effects and establish suitable native
vegetation. (3) The entropy weight-TOPSIS method evaluation showed that the optimal vegetation restoration
effects were achieved with the following soil treatments: surface layer 5 cm+ bottom layer 8 cm under soil
covering utilization mode, and surface layer 5 cm+ bottom layer 8 cm under seed spraying utilization mode.
[Conclusion] In order to achieve good vegetation restoration effect and reduce the amount of topsoil, it is
recommended to cover the soil with 5 cm topsoil+8 cm bottom soil and spray seeding with 5 cm test topsoil+8
cm test bottom soil. [Ch, 5 fig. 6 tab. 31 ref.]

Key words: woodland topsoil; spray seeding utilization; covering soil utilization; entropy weight-TOPSIS;

vegetation restoration
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Figure 1 Design and profile of spray seeding
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Table 1 Experimental design of spray seeding utilization and soil covering
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B2 EEL 2 A 8 E2 MR+t 2 At 8
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B4 R L 4 W+ 8 E4 MRt 4 At 8
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Figure 2 Analysis of emergence trend of spray sowing and soil covering
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Table 2 Analysis of seedling emergence in spray sowing and soil covering

FIHT = [ B R SRR T/ % FIHT = it G A= TG/ %

ckl 2.0¢1.7 ¢ 483+1.0 ¢ C3 15.0+5.3 ab 66.8%1.4 ab
T4

A 26.7+3.2a 83.8+2.3 a c4 10.7+4.2 ¢ 61.2£0.9 ¢
Bl 21.0+5.2 ab 68.8+1.1 ab ck2 12246.4b 53.0412¢
B2 18.0+5.0 ab 69.1+0.4 ab D 453+3.5 ab 89.1+0.4 ab

W% 1 B3 21.7+1.5 ab 69.8+0.5 ab El 35.3+4.2 ab 82.4+1.1 ab
B4 21.744.2 ab 76.9£1.3 ab AR E2 473+4.0a 82.7+2.1 ab
B5 24.7+3.5 ab 74.7+15a E3 41.3+1.2 ab 81.7+0.4 ab
Cl 23.7+1.5 ab 65.5+2.2 ab E4 43.0+£10.2 ab 85.2+0.8 ab
2 17.0+3.0 ab 63.9+3.3 ab E5 43.7+7.0 ab 90.2+0.2 a

B A INE TR AN R C 7 3 25 R 2.2 (P<<0.05).
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Figure 3 Distribution characteristics of families in spray sowing and soil covering
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Figure 4 Characteristics of community coverage and average height of spray sowing and soil covering
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Table 3 Dominant species and their proportion of spray sowing and soil covering

AT =T HEAE i He/% FAFR Mgl HHH i He/%
# 5.83 29.89 # 9.75 24.92

ISR L3 BN ESS 3.28 15.48 AR Epi 7.62 19.50
£ 2.79 13.96 HH 4.00 8.57

23 2FEREFAAXTEYD TS EEST

TETE (0 AR ) 2R PR R AE REAS S WL IS 1) £ B B M ARG 0L, T i B i feoe . AL 5 T
1. Shannon-Wienner Z A8 BOEWE A P L C3 Bl B d s, M 293, HR M Cl MIC2 L, 75
H2.84 F12.79, okl fflk, 4 0.83, H ckl 5 HAMM & 77 % 25 (P<0.05); - FIHH ES Fid & i
W, 336, DAIELRCEHK, $#83.03, ck2 H&ik, H2.09, ESY ck2 fA7E % 22 5% (P<<0.05), H.
By T AR E

Simpson Pt # 8 AW RE A b BS P& e s, 0 025, HIKOH AL BAMI B3 ACE, C4 L% i
/N, R 0.08, C4 HHAMBLEANFEREXES; BLAH T ck2 &, 4030, HiKNE3. El fil ck2,
Horpck2 HHAEE TR EE R

Margalef = & B 5 BC7E W46 A AT b C3 e feimr, T 2.08, HKCH C2. C1 AT B2 AL, okl fie/)y,
H0.63, Bl, C4 5 ckl FLBAFAE R EE R (P<0.05); HERAHP ESEE RS, H~2.64, HIXK DI
B, N 239, E1 M E3BLE M50 237 F1 1.89, ck2 /), K143, D5 E2, FA W B HFAELF LR
(P<<0.05).

Pielou 2] FEFE R R A C4 Bl B e, M 0.96, B2 ECE HIK, 40.92, Bl Ml C3EE N
0.90, ck2 Ffik, & 0.64, B2, C4FLE 5 ckl Bl EAFA7E W # 2 5 (P<0.05); #LFIH E4 Bl & &5,
7 0.85, E2 FlES FLEHIK, 4 0.84, ck2 Ak, 4074, HEFIHWEIENEEREZER.

24 2WMRIFAFATEIEIRUR

MR A FTLIE 1. Wik A A BS Be & 7E e Al 2 78 7 T RIS, AR R 1.02 MPa, %5
FEH0.92 grem”, XRIPZELE IR I Eibn, AR THEYBRRGAERKMY R, R BS Bl
AU BB S, N 19.48%, A REZEMY AR, BRI D ECEEA PSR /5807
TG (22.64%), HK K E5 BUEELE, N 20.56%, XEPFE Lol fe & TH L4y, R
TR . D RCE A AR A 0.83 MPa, # ESECE H M, DECEATLL ES BB/, BNHM
() R R FREYAR R K 2 R R pH B30 th & S K
2.5 2 FMERIAAAR THEE RS LRTMN
251 FMAEARGEARE IS AT YA RRIE R Y RIS AR RSOR AR bR AR B i AR
ZREMERRE . B AR AR TP AETE RALE (0307 6) ix K, Simpson fEFETE AL (0.144 3). H & B & (0.120 5).
TR (0.123 2) FIAEXI R B (0.120 3) S48 AR TR A XA K o 2 A R H O 3 AR B R A2 R0 1) 3k 2 4
PRAEAL I & . AU AR BN FE bR A« Pielou Y 2) BEHE 4K (0.067 6) . Margalef £ & 541 (0.0677) DL}
Shannon-Wiener Z 144544 (0.049 3).

252 WEA-TOPSISI s 3F 25 R 547 T BIAL-TOPSIS ¥E X 2 Fh 2% 4 F1) FH 77 =X A Ml W K 52 2500 B PE
SR 6 R, AN E IR EROR NI R 22Kk B D, AL ES. E4. E3. B5. E2. B2, B3,
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Figure 5 Species diversity index of spray sowing and soil covering

W25 5 4 2k 0.798 6. 0.684 0 Fi1 0.660 2;

B X HE (ck1. ck2) b, MK B3R L )G 3 60 C4.,
C3 I C2 it s, RRIGIGAEEHR 03135, 03130 F10.3112; ckl Fl ck2 A @R E SRR o Eiﬁ%éfjl:]

P AR AR, AR ) P S S8 A 8 o T R, o i S O R AR S

THEAFH
3 ik

WFFE XA R, R PRM T TRIOIRE, FREEER
il fre s Hooh TR, R TR, i&ém’li%iﬁiﬂbﬂﬁo ABEIES
A, ERRLIN (] RS P2 e BE AN B S B W B, Wb s R AR Hukﬂﬁﬁﬁﬁmkﬂ: /E'IE
5K R AR A S ORG24~ 32 R A

BB 2

SRR A T R S A R A

OB %Bﬁj\ﬁ?ﬁil“éﬁﬁ E
AL YR



62 WroIL R R K A R 2026 4E2 H 20 H

x4 BHRFASELF A LEEAMER

Table 4 Physical and chemical properties of soil by spraying and covering soil

g Eand 3 5% ; 5 a5 7%
jS ww é%:i; o A Q”ja o o f;ﬁf oH o A
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B4  1.02+0.28ab 0.93x0.06a 7.28+0.13b 19.33+0.26 ab A E2  0.79£0.02b 0.78£0.03ab 7.47+0.11ab 17.31+0.19 ab
B5  1.024025a 0.92+0.13b 7.53+0.01ab 19.48+0.04 bc E3  0.88+£033b 0.83£0.02ab 7.62+0.03a 17.62+0.76 abc
Cl  1.18+0.08ab 0.90£0.07ab 7.45+0.04b 18.26+0.23 ab E4 085:0.01a 0.78£0.04a 7.50+0.10ab 19.80+0.22 ab
C2  1.63+0.12ab 0.91£0.02a 7.57+0.17ab 17.72+0.17 be E5 0.94%0.19ab 0.75£0.06a 7.45:0.04b 20.56+1.07a
x5 FMEEREESNE
Table 5 Entropy and weight of evaluation indicators
TN b2 LG AL HEN 2 b2 EHIE &
s 7R AR 0.8502 03076 Shannon-Wiener ZHPEFEEL 0.976 0 0.049 3
TR ARE o ] ) .
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R A KR E?%?E%%f;zi 0.940 1 0.1232 Margalef¥= & BEHE %K 0.967 0 0.067 7
FEHT- Y v 0.941 4 0.120 3
*6 HEWREMREETEM
Table 6 Comprehensive evaluation of vegetation restoration effect
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