FS1EH AW AR N N A S Vol.51 No.4
202448 A Journal of Jiangsu Forestry Science & Technology Aug. 202 4

SEHE . 1001—7380( 2024) 04—0026—07

RKITURXEAREZERERARTR
WA E W R, B E R

(1. b B A IR S b 0 A%E 05005152, Wb Hehkt=4 mdt A% E 050051,
3. IR IFAY AR AT E X AL AKE 05030434, REH R AR R, AL HEEE  056399))

FEE AR RATIL TR T 7500 2 ELRR i AR 38 0o R R A R A E R R R A K AR AR I R
T RAE TCHEWE S50 T B FAE 3, AR A R RO T R 2R AR Lt B | 3 MR e % 7 T 25
G, BEREM AETHAB7THOHE T H 13 H.7H20 B LA 5K ) AL B Fb 38 b T2 B3 2k B3
P b AR R AR AR R 3 R OO B (CK) FLHABAL PR s 6 R A0 3EAT ELRE , R TRk e ARG 20 (R 3
(R A, AR TR R, 7 A TAE S AMUKETEE , M A RFE2 R I 2 F T4 b 2% | TR B v 8 2 30 il
FFEH A 9 ARIHEF i A K B4 X B, B AR B T B s 78 2R = 12,5 om , 3 Hh T 76 35 90 19 BF B
B, A R AT IS R IYAE 80% ZE A7 MR AE 90. 81 em AL, #IA KA L HEME A5 1 R I B Bk 1S
RIS BN 7 A Eha), A EEEE R T 12,5 em 8921 B 8 A A9 5 00 BH O B RG AR ,

SRR RAT LI TOHE ML 5 P 5 % 7 T 2 A 5 R R A

B33 S.8723.1731;5759.375,5792.41 MERFRERED A doi ; 10.3969/].issn.1001-7380.2024.04.005

Rainy season direct seeding afforestation technology of
Forsythia suspensa( Thunb. ) Vahl. in Taihang Mountain area
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Abstract: A trial of direct seeding afforestation of Forsythia suspensa( Thunb.) Vahl. during the rainy season was conducted
in the Taihang Mountain area. The planting methods under non irrigated conditions were probed by measuring such indica-
tors as emergence rate, survival rate during winter and summer, retention rate and growth. The method induded seed treat-
ment, application of water retaining agents, selection of sowing time during the rainy season, selection of afforestation site,
and presence or absence of ground cover. On the 4th, 9th, 13th, and 20th of July, seeds treated with composite coating a-
gents were sown on semi-shaded or sunny slopes, the emergence rate, retention rate, and growth were significantly higher
than those of the control (CK) and other treatments. Direct seeding in late June was not conducive to seed germination due
to relatively low precipitation and long rain intervals. Although there was sufficient rainfall from late July to August, contin-
uous rainfall could wash away seeds, and high temperatures could inhibit seed germination. In early September, the suitable
growth period for seedlings became shorter, making seedlings wintering more difficult and the retention rate decrease gradu-
ally. On shaded and semi-shaded slopes with a soil layer thickness more than 12.5 ¢m and ground cover, the survival of
seedlings during summer and winter was 80%, and the plant height got above 90. 81 cm. It was concluded that direct see-
ding afforestation of F. suspensa( Thunb.) Vahl. in the rainy season without irrigation was most suitable for implementation in

early and middle of July, and better to do on semi-shaded slopes with soil thickness over 12. 5 ¢cm or sunny slopes with veg-

75 B #5:2024-05-07 ; 1& [E] B #7 . 2024-05-28
TEF RN B (1969- ), L, WAL M Molb IE &g TREIN, 2%+, FZHFEE 7 10 W5 A2y ALY 0 & Rl 5 R SRz I DL S sl
TAEPE, E-mail: hyhy07@ 126.com



55 4 ]

i SRR  RAT 1 DX R R 2 AR S AR AR BT 27

etation coverage.

Key words ; Taihang Mountain ; No irrigation condition ; Forsythia suspensa( Thunb.) Vahl. ; Rainy season direct seeding; Af-

forestation ; Weathering summer and winter

[ Forsythia Suspensa( Thunb.) Vahl. | A J#
PR MEA LS T 98 TRf s 0, B9 2k 9, iR R
ik E N P R —Fp O R P A, %
R B G R 2, IR T (e AR )
DARESEAZY  BLAT 5 AR 3 T s | e mORUA
VLU PUREE UM A TR, X IR R R B
P A IE B 0 TR, R R L 2
FEU S MBLFE SN E, 2 1D KRS 7 R
FRBHE IR, AR By P RS LR
W TR AT o A, H R, HE T AR B R
B/ BRIEAA SR O TR AR s (e
A FRAT I L b XK BE R I3 = | B oK D, +
TR VA 55 R, K R ™, R R R A
M EAE AR 35S FRAEAE 35%—60% 2 14, H.
FEAEB MBI B 28 B K A5 ] L
H AT, A S A o8 24 h fE A 2 o) Je 2 32
VER L A 46 LU 2y 85 CREAT 26 ORIR #E 38  H T
NGS5 A VE A TS A AR A, Ry 3 50 o o 4
PN G S gE AT AR AR HR TS . fEE WO
T, BRI TR T A KBRS, ST
Tz WA S5 B0, RaB K, AR5 & 280 ]
e, TR R 550 P VAR, T o 5 SR
PRHR, f2 308 R A K, 309 5 Fb 7 A2 06 7, 38 0 & 23
RO PRSI GT T AT LR XE ST MR 14 B BT
FAE AR, F R A AR & Ak it
8 S 4 by A i o K ) PR A 32 588 P i
TR RIS 100% , FAKRE 152 em'™
TP RS T AR e X R A A S
PrE MR AR | 32 7E 8—9 JH SR AE & Al 1, i K
T 5—10 CF, 7 &R 70% ; £ Fpag ks &+
IRULAE 40 CIRKH 24 h, FICT25 CHR N 2R,
HH 2 a5 E T 60 em'” T [h) P 45
AR E W PR KM AR AT T ST, $E
FHAS RS B YAk 0 W10 R | 57 o5 KA RO 45
B it , U 2 349 ] A, BTG R AE 95% LA 'Y
A OCTEFI YE AR T A HiGE , (H 2 1 X RN 2 3%
T TH Y HGE LA A WEIE R 2 (6—9
H) XTI T BRI 70, 8 O 15 B % F st
[i1] 37 HiL 2% {4 A RD 1 Ak BB R Ry 3% R AE G TE I A%

PF T B R AR
1 R B A

TR A T A 5 T R LR BH 3R (1140
164'E,37°86'N) , 4K 650—690 m, 1% X i T KAT
LR, Ja bty K i 2 XU, 7K T e ke, TBE 3R
B RAMEE R, TCRIK S5, AP FHRIR 11.2 C,
AERE/K R 692.3 mm, REEPIE 7—8 A, 4 H M
BHECR26 418 h, JoFE 190 d DL I, AP AP E
RSB CINE Y7 i S G i AN S 252 o o
ThAE ) , BRME 55 %55 80%

2 MK E T %

2.1 R

DT S E T W DA A X Sy 4 A AR
TR PRoK I3 “ g Bk " ARk ) AR T
TSR LA T, Hh i 7 5 P A R RS AT
2.2 REHE
2.2.1 HIFBEHRFWREZE 5REZT  ALE
FEIE ] Fh - Ab B A s [R] 45 X 34 T 2 4 AR
TERSE IRt R 1, i ab B 176 14,
FACERER 3 K, B ER 30 40 BN ER
10 N7, 2021 4E 6 A 18 H % 23 H AR FET7
M JZEE 20 em DhE R R 15—20°, IKIER4L
G KA [ TR T4, 4 00 A B T 22 i B e R 2 S
1—2 d 52, H 2021 426 H 27 HE 9 A 2 HILE
THERIE] 11 4>,

® 1 EMEBSHIRERT

oAt i) ) 7 Ab B

6H27H 7H30H 138 Fh¥

7H4H 8ATH 2 [ ¢ ALAH]+Fh
7TH9H 8H 12 H RN PRAKFA+Fh ¥
7H13H 8H2H FH Y ALAC T + PR AK R +Fp 7
7H20H 9H2H PRIk ALAH + LRI +Fh 7
7H24H 12873 AR+ K+ R

2.2.2 BAD BB MEARIZH KT L KEE

it BERE S (BB R RS R H Y BHYE) 2
JERE (6. 5—11.5.12. 5—19. 5 .20—30 cm) S Hh [fi 7



28 PRI

Mook B

$51E

S (AT MR LR A R, R
AbPRIE 24 2] AL EEEE S 3 YK, FEALEE 30 N0, AP
BANEE 10 X, 7 H 4 Hfr i, e IR AL
BRAFR T, B + LR K ) +Fh 7
2.2.3 ¥ 2021 426 H 27 HIEATHEFR, #E AP AT
T 51 8 HE&EHh, ok gt & i 77 =X, /K AR 30
em K 20 em AR 20 em, USEEEZLL 1.5 m BREE
SE R, AR S o il 3R sk A
TEALEEST, Ah i AR, B PR L& 12475, e fa
% 5T T U AN LR H A Sk ) A0 FEE, & 30—
40 cm,
2.2.4  AFaE i URCR W Y% A,
0. 5%KMnO, 75 W IH 7 30 min Ji , 7 I 7K ik 2—
3T, EARET 30 d, FFAALFELL 1:0.3 (51
PP R F b T, ABEE 1 BRG] AR B 2,
FhF-+ LR (4% 0.5% [t i 3 BOR K I AR ) 5 b3 3,
Tt ¥+ A AR + PR AGR] (LA 5 PRK R 45 o LU TR
B o AARANERANT . AL ( S 25 H i R
PR B ) K A A R AT RD IR A 150, (AL AR 22 7E
Pl oI, 2 5 B (75 K i < 10%
2.2.5 A HEFOCE 1.5 m 4T 2 m, B UEFR
T 10 ki, EEL em, BN, FFFPHHH LR
PR IR 10 d A LR, EE LA,
BAE 11 H 15 HEIHEMBAR AR 2 a5
P A K

HEPR (%)= (SR HEY FhF B8 x100;

AR (%) = (BB Tl 5400 <100,

At AR RO sk Rz R, 00 A A 0 380 A
L THR A B A E) 1.0 em,
2.2.6 WaFE BUE 45 FlEH, BRI
3—4tk, B 5—8 cm B, XFELE RN 3—4 Bk,
DA R BB B ok ‘B, b 1 5 I 3 Y e 7K R B, B
BB BN G T 30 em VI PN 9 2% B S E N L 6—8
H TR, LIRSS R 3, P& 0 I 2 AR e ik
RIS CIR S EN
2.3 EMLASHREMAETEN

B4 5—9 A4 1 A BRAE DG 22 bk e S5 4
5 10 SRR O e TR R SR BER) . T8 T S EETAN
REARTH I, 2 BRAL SR oA ) 5 [ A 4 el 7|
Pl 3 17 M i SR PE bR o0 45 A 00 A o S
BrAg v, il 2 i S i APE PE A 5 T4 i o A L 1
WG 2—3 d(1 A A #4751 IEF W, 7E
AR IEG 2—3 d(3 A a)) JEATEE 2 OULm

SRS | R R U IEVEARAE ", 45 1% I Al
O, AT R FE VMY, 3R 2 TR AR FIES I
K YL 2 AE RFE O RO R EI
FREAL R KA B~ 2021 FRMKE-17 C,
38 °C L2022 4EHARIR-11 °C , f it 40 C,

®2 ERYETREETENITE

PLIE
i FA
E%

i AT SRR AE LI S HFE

WMYTEEAZE KL
BRI

1—2 A8, B4 el MR I % 5% R b B
3—4 Fr A B AR R 20%—30% M F ARG, 5 1/4—
Mg DBOBRESZE T 13 DUARIRAS

5—6 BT, BAEE 50% M ARG, B 1/3—2/3
4% MEYE,HEEE B K, ETHME, KERHREN

1% HkkE R ZE
2%

3%

50% iR T AR
545 REREREIE 3/4 VL ETVRA
2.4 HEAIE

TRIG G F Microsoft Excel2007 #1755 ¥ F
SPSS17. 0 B kA7 — fiie & P AL B — B A 3R 7 22
93T

3 EREM

3.1 AEH&EE FMEE . FHFLEXNERE
BEMHBHERBERNZM
3.1.1 AR ZEHNEBABEREGERY
HEGYm hEE 3 AlE SR S AR R
RN AR R R W A 25 5 1 B Y 4% 5
TR R 5, 4008 CK.50% ,46. 67% ;£
K+ F.61.11%,55. 55% ; P /K 7]+ Ff 1. 70% ,
63. 67% ; LA + LR K )+ F. 80% , 76. 67% ., {H
040 B BH3E S 3 R0 B AR R A, 4 i
CK:37.78% ,31. 11% ; 045 + i 1. 43. 33% ,40% ;
IR 5+ R T . 48. 89% ,43. 33% ; FUAK T +4 /K 5 +Fh
+:55.56%,50. 00% , B3 | 2 B 3 A w5 i P
U, 2O R K b ARIE T Rk, L
BAARICR AT, G R B2 AR, A1) T34 5 4 v A 5 T PH 33
PRI OG BT, AN R T 4y 1 e 4 O, BRI 4 2 ik
1 058 B4 RE ) 22, e S B 3 B BE L4
XA ) A 3 32 578 A S VR BA A R 5 gk
T M LAE 1, CK Y B 385 AN [R] 7 Hb 5%
ZIE 2R BE,P=0.054(P>0.05) , i B 1L 1



55 4 1] i R  RAT L X R R

P H AR AEOR DT 29

PHIE 552 B 2 BH3 S e R 2 i) 22 57 3, P =
0.043(P<0.05) ; Flt T +F1 A< 5 Ab B 44 Ff 7 H3 1 R
FERAERAEB S S B Rz R EF B2, P=
0. 033(P<0.05) 5 Fl -+ 7K 55 b 3 iy A - 13 1 %
FERAERAEB S S B Rz R EF B2, P=

0.031(P<0.05) ; i+ 4L A< + PR AK R Ak 2 %)
R S B 2 W] 22 5 35, P=0. 025 ( P<
0.05) H5 A% Y2 R AN EE, P=0.075(P>
0.05) , BAFFR B BT 2B~ B3 E A 2 [H]
Z S B, P=0.001(P<0.01),

®3 ARMMEGTERHEEMBFRHIZM

N CK 7+ LA R+ Pk P+ LA+ PROK
R/ % I3/ % R/ % TR/ % R/ % TR/ % R/ % FAT2/ %
B3 37.78+5.66a 31.11x3.14b 43.33:2.72 ¢ 40.00£2.72 c 48.89+1.57 ¢ 43.332.72c 55.56x4.16 ¢ 50.00+2.72d
3 44.44+6.85 a  37.78+5.66 ab 53.34x4.71h 48.89x1.57b 58.89+1.57h 53.33x2.72b 68.89+1.57h 63.33x2.72 ¢
B 50.00+4.71 a 46.67x2.72a 61.11x1.57 a 55.55+3.14a 70.00x4.71a 63.67+3.14a 80.00+2.72a 76.67+2.72a
3 47.78+1.57 a 43.33:2.72a 56.67=0.00 ab 52.22+1.57 ab 64.4421.57 ab 58.89+4.16 ab 74.44+1.57 ab 70.00=2.72 b

TE Bl B e AR ; RIBVEOR R ARG R38R 22 57 .3 (P<0. 05)

3.1.2 R 4% A af 18] afif 0 AL 4E AR ) R
BAENHw MEIMH,7H9 HIERRER
R RS T AL 3 iR A
BN T2.22%,66.67%;7 H 4 H.7H13H.7H
20 H #5801 AR R B A R LR 9
2 H-2 3 B R K, X 38.89%,
31. 1%, 54 A KA ;6 H 27 HFEKS
b TR A 8] g B[] 4 A B K A R AN R B2
W e 1 ¢, S TR AR, S B 2 4 AR
RIMFET, AR TR, 7 A TRIZE S A NAlL S
KRW RN, FhF 5 g op e 4 i AR &R ik 4R
JUE L SEUR R EAAARM, M9 A 2 H, B F
TREIEH B 28, (H 4l Az 000, bl & wfE i K, B3
FERBUT TR

Xof AN () i [i) Ak HL 3% 500 49 i 1 S5 RN B A R
WA 2T AN, 7 H4 HZE 7 H 20 Hik
FRA]ZE SR P=0.138(P>0.01) ,{H 5 HAh
AL B 22 3 B2 P=0.03(P<0.05),9 A2 H5H
b A 27 1] 2% S0 2, P=0. 003 ( P<0.01) , 45
FW,7 H4 HETH 20 H ALK KS H AL
FEFN Y 34 R L R B AR R A R L9 H 2
HF 6 H 27 HAER 4R i 5 M BAE R A i 2%
R
3.1.3 ARAFRLENEBAFZENRBEGERLE
HEGFwa AL R+ KR+ AR5 b
FET 1500 30 BA AR T A B R
HIEBAE R B i1k 69. 7% ,64. 77% , FAF| +Fh1
SRR+ b3, S R AR T R
PRI CK 3% % 88 0B AR R R AIK, (Y 44, 92%,

39. 85% ., X FE I3 Ul BH 1 e 17 A A + R OK R Ak
R ROk WK R REHE 5 | Al E 14 R 1 i K
R AR,

F4 FEBEMHEEXERHERMEFENZMN

e H Y R/ % TR/ %
6H27H 50.00+5.77 d 45.55+6.94 d
TH4H 70.00+3.33 a 65.56+1.93 a
TH9H 72.22+1.92 a 66.67+3.34 a
7HI13H 71.11+8.39 a 65.55+6.94 a
77 20H 66.67+3.33 ab 62.22+1.92 ab
7H24H 60. 00+3. 33 be 54.44+5.09 be
7H30H 50.00+3.33 d 45.56+5.09 d
8H7TH 50.00+3.33 d 43.33+5.77 d
8H 12 H 54.44+1.93 cd 48.89+1.92 cd
8H21H 50.00+3.33 d 44.44+5.09 d
9H2H 38.89+1.92 e 31.11+1.92 e

TE B0l S AR ; R 5B 5 A 1R NG TR 3R TE P

<0.05 K FAfr7e 2 5

3.2 AR EFEE MFLENEME
BEMERKENZIN

3.2.1  RE Z A Fo bt F 4L 22 235 00 B 4538
A KEWHF R 2 AR ST A5 HEFh s ] Fh
FAEBEXS ERIE ARG 2 a AR K R, 752
33 B> BH 3 A K A o 50 &0 i 0 FH L B 3 4
b DUl + PR 7K ) A AR Ak ) ke i R T HE A
SR BT BH3 % 00 AR G208 B~ [ 3~ BE 3 )
TR A, AL AT+ PR 7K 500 ) {0 322 5%
W e A KA — e e



30 w9 ok B $s51 %
80
70+
§ 60+
ﬁ 50}
B 4ol
l*g 30k
= 20}
10}
0
CK -+ AT A+ A+ AR+ K57

COiR%); WA (%)
Bl 1 AT A0 XS S 1 50 B AR A S

\\\\\\\\\\q

ATy \1
\\\\\\\\\\\\\\\\\\\\\\\i‘

=
N
(=]
o
W \\\\\\\\\\]

it 5+ A A

Fip5-+ LA Tl T+ AT + P K

[0 fHYe; O BAY:: 2 BBY: BX3FRH3k;
2 R[ESEHB A Fh 1A FE X 2 58 A K Al R )

3.2.2 AR AEFBT ) af & AR AERKRENF
v F L 3 AT AN [ 4 A 0 X 3% R 4Ty i A K
MmAEES, 6 H27T HET H 4 HiY2 MAab#
AR EE BTG TE T H 4 B3R ARS8 4
KA AR 75. 83 em, X5 7 A F A&
WO O AE K A R T A T AR R AL AR 7
H4HETH 24 HIGEF B ERTFHERK BB T
2% ,7E 70. 45 em 247, W RE PR A A B 1) o B v A
K AR E S R K A A
K, 7 H 30 HE 9 A 2 HI&R Y%
PRI R B R R ARk RO
REAVR, AFDOT I B T8, i AR RIS, LR G o T i
AR PR K & 2 DR, TN 2R
P 1 M FERE AT R 7 A L R] (FOK 2 18—25
mm/ IR ) , I H R R+ O AG + A b 3 72
RF 3 a8 A 3 B 1 BH 3 16 s 4

3.3 AREEIEMLSEBE ML

3.3.1 RREZMEH @ E A ATEMY) G AR A
FEREMRGE A RS ALAL A A AL i
ELRE A7 R AT SRR 5 R e S ) B Ak B

AN R R = s, A A 78.89%,
91.22 em, M 1 9% FH3 A 34 B0 53 1705 % bk
ERAI 45. 56% ,80. 71 em , it M 3 9% 2 Y% 2K
P38 32 L0 T A T R R v 340 1 T PR, Ui A
BRI (70% G HR) Re 18 A 8000 35 1% 0 4y 1 B B 5E
P T B GHE Y (40% 6 B MR A /R £ 2R
FE>12.5 em SR T34 40 1 R A T BT 5 ) 0%
DR ARG R R B T RE S, YT
69.22% ,87.52 em /AT, Ut BH WAL 1) 7 15 ) RE okt e
SOGB4 T RSO

Xof AN ) Ak 34 37 S B A 0 2 R R AT O 22
SIRTRT LA A+ 2 R 5 d5 i 2 R b 3
ZHZERBFE P=0.024(P<0.05) ;4 LHE m= b
FZ A 2Z5 0%, P=0.043( P<0.05) ; A [F) #E FA 2
Wb B2 0] 22 50 5. 3, P=0.002( P<0.01) ; + )2
JRRE A EBY S EEHZER BE, P=
0.016(P<0.05), &5 REW, L RIEE A IHEH
Yy ASES I R A 2 R B A TC B w5 i Ag
HARE R A AR R MR R



55 4 ]

i SRR  RAT 1 DX R R 2 AR S AR AR BT 31

& 40f
£ 30t

0 1 1 1 1 1

06-27 07-04 07-09 07-13 07-20 07-24 07-30 08-07 08-12 08-21 09-02

R H I

P 3 AN [ o s )Xo 22 SRR 40 e A A A A2

RS AELENERDL EHE FEER AR
A7 T H

NG % o HiE/ cm
+J26.5—11.5cm  53.33%3.34 d 3 82.51%2. 51 de
+/212.5-18.5em  66.67+6.67 b 2 86. 20+2. 02 bed
+J2 20—30 cm 72.22+1.92 b 2 89.57+3. 15 ab
T =Y 60. 00+3. 33 ¢ 3 85.57+1.95 cd
EERE Y 69.22+1.35 b 2 87.52+1. 89 abc
FH Y% 45.56+1.93 e 3 80.71x1.52 e
15 78.89+1.93 a 1 91.22+1.05 a
2 PHIE 55.55+3.85 cd 3 87. 84+2. 45 abe
k3 67.78+1.92 b 2 83. 06+0. 17 ed

VI O A - (L B e 2 B A /DS 7 R R e P<
0.05 /KF 1 A7EAE B 5

3.3.2 RRE Z35H W@ FE 2 aEmsh AL G
FREAZAETNYm R 6 AT N FELHXE
LG ) B A A TR SR ) 3 B A B R A A
TR IR 80% , Z IR EHH N 9, L IAYE LB [
Yooy i e e 2 A AR TR RITE 67. 8% VL |, +
EEETE 12.5—18.5 em B, MU AFTE R 72.22% |
ZHRFEFEY 2 9, L2 EEFE 6.5—11.5 cm B,
AR R IAR AL 57. 78% , 52 1 F 440 4 9%, HuTfi
AESRYNE RN EEAFERR T LERY
7. 78% , i WH M 1T 72 55 i 1 O Hb 3% R0 1398 4 R sl 4>
FHREELRFFAE 0 °C DL L sl T PN - SR 4 i & A
HRARTCEMOK 1 O RIS, Ll /NS g X F
AL AR B T ARG ) B KT FERCR , (115 3% 7 4))
HiE &AL,

Xof AN ) ik 3 37 S 4 A7 R R AT O 22 3 B ]
DEW, LEEEZRZS B E, P=0.049(P<
0.05);AEEYZ N ZRWE, P=0.049(P<
0.05) ; AN[FHE ) Z 1] 22 57 1k 3, P=0. 03(P<0.05) ;
TRERE AIEREY 5¥m L BAEH 2R AR
#,P=0.051(P>0.05) , &Z59€M, +2EE A1

T 3 ) S AN TR) 38 1) F 2 T 40 26 A7 3 R
SR, 2 V8 A O i W) 5 I ) ) 5 A
T A A7 R TG R

®6 ARAEMNEMHNHEMEFREERZFENZMN

NS AT % TR E AR
+J26.5—11.5 cm 57.78+1.92 f 4
+/212.5—18.5 cm 72.22£1.92 be 2
42 20—30 em 81.11£1.92 a 1
THEEY 66. 670. 00 de 3
HEEY 74.45+3.85 b 2
FH 3 63.33+3.34 e 3
5B 80.00+1.92 a 1
PRI 67.78+1.92 cde 3
A 71. 11%7. 55 bed 2

G R B £ bR AR BUE S AR RN FRERRTE P<

0.05 /K¥ LAEfE E 2R

4 b5 &I

4.1 itig

FETCHEWE 25 14 W RATIL X, i FREK &, +
JE B AR ™ K IR A AR P PR M T R S
TERMERE R, 15 W ZR R K SR 25 0 il ok 1458 B 4%
TR BTG Y S5 AR ST T B I R AR R
i, B AT A T RS AT RE A AR A
FE BRAAEIE R X 5 R AR B AT B b R
R ZE R AR AR B S5 e — 2, PR
AR R RAIE T HEA T 0 2R 1K A 4
AT, M S O R T L R &
BT A TETCHEWR S5 AF T 7 i W 22 G i
MRTURRIATIY, FE 4RI EARBEOK R T E
ISR AR S R | G A A R R i
TG ARG B T, WA AR, 2 RS W e
TR S (AR SR W R R R A 2R



32 PRI

Mook B

B51 %

853X A JE e TAESR ML T 0F 58 Jr )

HERBA e B B ) R kB Lk iR
JE 3k v i i - R R AN 4l H R A R A
AR T 1 )2 R B R A R A i DG B A
WFETE TR =12.5 em'™ | 5040 1 B8 42 4
2 X — A SRS
4.2 45ig

FH 34 0 R 2= 495 3 AR e 2 A A5 1 7 TG T R
T, T7H4HETH 20 HESL BN+
KA AE 38 i A, R A e > B 3 B8R R b
MIRHIE b, R AR AR KRR,
KED REE MR A5 e A A R S A,
IR B Il B 2 o ke ik b AR A i) i ZE R 1
W FETCHRAK ZAE S FE R #6 5 B K 2 18—25
mm , it 24—33 C R, AT R A 201 7% 0
eI

FEWFFE XN, R0 1 AR AR SR 1 2 Al A B
BO5TERE Sn A TREGEYRRBK, E+
SRR =12.5 em G M 7 3590 02K FE3 21 B3
AL T R T A R 2 TR DN BE R A
KB4, R, W T B 55 B 50% DL R B
P PRS2 BRA3E ~F BH 3, 176 A A 0 R X
FEAAR TR p 40 B A= 4 I 7 138 BE R B 451, 2
AR ET , LA ELRE R XBTFEMIER

S 3k

e VEE LR D B R AR A e IV S BT IE 2 AR
HD].Abat . dbmipol K2z, 2021.

G, Ao, B, S5 ST R R [ 1] A AR B
$%,2018(12) :60-62,64.

i 0, HY AR, W s, S AT AL A Rl K R AR R R e

[4]

[5]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[I1m el B 2018, 12(4) 146-49.

B , S A VRSS2 A5 S F 5 0 e e I e b R Y
SB[ ] e BE 255 T),2022,40 (4) 119-27.

Z= R ERH R, TR SCUE AR R [R) TG By vk ke i R &
FsZIm [ )] AR bR B 2019,44 (3) :33-36.

B SR, b Bl 0T, A RAT LU R M 7 % ST 5 bR
ARHFFE[T]. B I 4,2019,13(5) :67-68.

A . AL 5 Hb X T T b R AR [ )] Bk 2
#%,2022,28(8) :44-45,59.

TR BH.E AR AR A BRI E MR AT AR R
$7,2007,10 (5) :64-65.

B ARG A Rl fE b T M XA S B A B T
[D].dbxt. deatklk K2z ,2011.

T, ek, B EFRYIE (LR 51 R E P8 R
PEVEHY 5 0 5 [ C ). 2022 4F v [E A ) Bl 2% 2518 SC 4, 2023,
29-44.

07 RS VL VGAEA 51 B0 R T PP LR I B JEa A= 2
MR Rl 1994 (2) :20-29.

BORER AT, R E R, SRR TE KT B A A B AR
FAR[T].AZE ML, 2021(6) :38-39.

AR, AL Dy 52l 5 T Ze v AR AR [ 7] T b Al B4
2009 (3):127.

X L LR A L AR R AR R SR H [ D] B
WIZRA K2, 2009.

B 2T R 5 At X I S L R gk I I A 0 45 R 1 5
M [ D].Ab5 . b ikl K2, 2004.

XM TR TR 25 BRI M AR [T ] P bR, 1996 (6) +39.
SRR, DO, 2R, S T R X DA E T A AR5
[J].HE e84 ,2011,27(25) :31-36.

R B S AR TN ZE M 2F AR R R [J]. v K AR %, 1997
(5):38,51.

R Ak Bl TS G A AR B AR K R B B T A (T ]
WAL RNHE 1975 (3) 17-10.

MR BRI, BUA AR ORAT LU R RRAS Hh IX O Y )R R
FERIE B FA B AE R BR B [ J]. MOl #) 2, 2018, 54 (10) .
156-163.

RIBEPERTTE[T].



