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FIRBCRZST T M, Sl CO, WEBH I, I FEMARE R EIHLTH/E T HEEE . HXHMTRY,
B R E SRR HRCRE, HR LG REZ AR BE, RARR KX R T 2SRRI
17T 53 , B AR R RO SR & R IUL B BB AR

KEEIR BBRAK R ORI AR

Effects of Shading Treatments on Photosynthetic Characteristics

of Juglans mandshurica Seedlings from Four Provenances

LI Xuebo
(Qiangihao State — owned Forest Protection Center of Changling County, Songyuan 131500, China)

Abstract; The response differences of Juglans mandshurica seedlings from four provenances to different light conditions
were explored, and the optimal provenance and light intensity for understory regeneration were selected to provide a theoret-
ical basis for forest regeneration. The seedlings were treated with four different light intensities, namely full light (CK),
80 % light intensity (180), 50 % light intensity (L50) and 20 % light intensity (120) , and photosynthetic indexes were
measured. The analysis of variance showed that indexes had extremely significant differences among different shading treat-
ments (P < 0.01). The analysis of variation parameters showed that phenotypic variation coefficients of photosynthetic in-
dexes exceeded 10 % except intercellular CO, concentration and the heritability of indexes exceeded 0. 8 except stomatal
conductance. The mean analysis showed that with the increase of shading degree, the instantaneous photosynthetic rate and
water use efficiency of seedlings gradually decreased, the intercellular CO, concentration gradually increased, the stomatal
conductance and transpiration rate increased first and then decreased. The correlation analysis showed that except for stoma-
tal conductance and water use efficiency, the correlations between other indexes were extremely significant. The member-
ship function method was used to screen the provenance under different treatments. Huanren provenance was selecied as the
provenance with excellent comprehensive performance.

Keywords: Juglans mandshurica; provenance; light; photosynthesis
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MR — , A2k 5 B B AR AR LI
BUBRARTEHTEG B A, WIAK T SEIR 5 B0 7
EMBAARER N EERBE T2 — RBIIEE
4 AR R IR L A B O KR A,
W EA F 6 IR R BT IR, 35 %
FHIRAZAKTEA FDERGR E T KOG SRt dAT
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Tab. 1 Geographical information of four provenances

Rk TR AT FHAR

PR HoPRA B B/mm B4 ST W0 st
Y] 129°01’ ~129°48'E,42°50' ~43°23’'N  479.0 160 5.5 2 447.2 BAHPEIBIE KRR AR
FS  127°01’ ~128°06'E,41°42’ ~42°49’N  800.0 114 4.0 2352.5 REKHEFEXSE
HD 126°16' ~127°45'E,42°34’ ~43°29'N  748.1 125 3.9 2379.0 JbBEHFAKHESXSE
HR  124°27' ~125°40'E,40°54’ ~41°32'N  957.2 183 7.9 1871.7 B KEMEERS M5

1.2 R4

LR E 4 FORFEDERRER B, DUE ¥ O6IBAE
4100 % JEHRER BE , 7 R A [6) 2 B3 BH R #8
AEZECRA BN, 4350 80 % +5 % S6HR
PR (L80).50 % =5 % SLHEIRE (150) 1
20 % +5 % S MR B (120) , BN b AR Fh
50 ¥k, #RIEEE 0. 8 m x0.8 m,6 A 10 H #E47i
FAAbEE, B B, HEAEKSER,
L3 KB F %k
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—_ 2 —

TR S HOE S 3R AT I , BB AE
B = #_E4F 09.00—11 .30 F A LI - 6400 &
EFOCE PGSR, R AR
SRFISNF CO, W, AP IRBEYL R B R B —
BRI E 1EARNIE , B IR A i
AAEBEERE 3 MR, BT A E— R
340, RIS EERN S ER(P,) Jh
] CO, B (C;) KA TE(G,) BRBER
(T.) , KA AR (WUE) #1324 K WUE =
P/T. HEH,
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2 HEREHH

2.1 EPRETAREHART ZLH

4 D RPIRARRK I 7E A R B AR BE T 4%
HAER T ETERILE 2, 4REW, %
A TEIRTEA TR B AL 2 (B B A PR & 22 57
K (P < 0.01) ; SALTEFEA [ Fh IR E] 25 2
EZHBEKF(0.01 < P<0.05), HFptEH
TR A A ] f Y5 6] 38738 B 22 7 e B 3 K P
(P < 0.01); BEIHEA HHR R B R MK
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®2 BREEHEFESN
Tab. 2 ANOVA of different photosynthetic indexes

JStEEtr BRI SEITA HHBE ¥or F BEHE
Pl 78.174 3 26. 058 17.92 0. 000

BRI AR biis:id 1918.748 3 639. 583 440. 012 0. 000
PR x 4bF 61.522 9 6. 836 4.703 0. 000

g 158 653. 361 3 52 884. 454 3.324 0.022

SHRE 4bFE 1408 203.583 3 469 401.194  29.501 0. 000
FhUE x 4b3E 281 958. 583 9 31 328. 731 1. 969 0. 048

ApIR 778.910 3 259. 637 10. 022 0. 000

Hi|] CO, ¥REE fbaE 36 477. 465 3 12 159.155  469.352 0. 000
R x AbF 445.951 9 49. 550 1.913 0. 056

R 2.753 3 0.918 7.909 0. 000

A i 102. 170 3 34. 057 293. 523 0. 000
PR x4bE 7.971 9 0. 886 7. 634 0. 000

R 0. 655 3 0.218 11. 442 0. 000

Vi Gig )il € Jiigid 14.016 3 4.672 244. 874 0. 000
PR x 4bFE 1.331 9 0.148 7.754 0. 000
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NaCl Fifr 18 37 45 %4 1l 58 4= < B =5 M

R OR A, 2, BSA
(1. BATHRBEATEARAR, &4 H4 134000; 2. SHRABTZHERZEAFPEEER, +Hh F
M 132013; 3. JedeREAER, E4 4 132013)

RE AR EENEY AE S SHMPL 12 54 3 MW SR ERIA R R EREE NaCl IR R PH#T T
FHERE, R KN, HT TR0 . BRIV BEE NaCl IR RT3 MG & R A0 B i
KB AR RERK A LR TR EM TES S BRE R EAEE, S EBEETNK
B HAEERK B EBSHEMTE M TEIEEMTELER AR BEEATE(FESSFR 12.88"
10.917*.22.96 " ,148.60" * ,27.01" " .29.40" * [31.55" ") ,NaCl EH G Bk BRIHEHEGTHEKEE M EE. B
B BRE MRS HEMTE B TESSEATEER SRS EEAKE(FESHN 11.6377.10.45" "
13.10** 10.12°* 43.22°*.10. 80" * \18. 66" * .20. 48 " * ) , /NP A7 i HL A 4958 it 26 ( NaCl) 4,

R W ;NaCl Jiia ; A LR R

Effects of NaCl Stress on Growth of Poplar Cuttings

SHAN Liang' , DENG Xiang®, MAO Shuyi’, CHENG Guangyou’
(1. Tonghua Urban Construction and Landscape Engineering Limited Company, Tonghua 134000, China; 2. Jilin Song-
huajiang Sanhu National Nature Reserve Administration, Jilin 132013, China; 3. Forestry College of Beihua University, Ji-
lin 132013, China)

Abstract; Populus simonii X P. nigra, P. nigra X P. simonii and P. deltoides x (P. thevestina X P. nigra) were se-
lected for propagation by cutting in substrates added with NaCl solution with different mass concentrations. The growth was
investigated and statistically analyzed. The results showed that the new shoot length, leaf number, root number, root
length, fresh weight and dry weight of aboveground parts and underground parts of cuttings of three poplar varieties de-
creased gradually with the increase of mass concentration of NaCl solution. The differences were very significant in new
shoot length, leaf number, root length, fresh weight of aboveground parts, dry weight of aboveground parts, fresh weight of
underground parts and dry weight of underground parts among three varieties, and F values were 12.88*, 10.91* ",
22.96" ", 148.60°,27.01"",29.40" ", 31.55" ", respectively. The differences were very significant in new shoot
length, leaf number, root number, root length, fresh weight of aboveground parts, dry weight of aboveground parts, fresh
weight of underground parts and dry weight of underground parts among different mass concentrations of NaCl selution, and
F values were 11.63" ", 10.45* , 13.10"*, 10.12°*,43.22"*, 10.80* ", 18.66" ", 20.48" " , respectively. P.
simonii X P. nigra cuttings had strong salt tolerance (NaCl).

Keywords: Populus spp. ; NaCl stress; cutting; rooting
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B (Populus spp. ) FJ& T HHIFE (Sali-
caceae ) 18 ( Populus) , HAE KR M B .58
B2 TR, AR P4 EV R R %
A =B w R AR . b X A 34
T BE 2 07 E R, U AR R AR
R, FE T ARG A, RE AR Kk
L IR B A IR, R AR EZ R
TR . BEE IR IEER BRI, &
WAL= R ERRZB T EY
Mt R, BB T R R A A A S PR,
ZHHIRTH o

ABTEX 3 MER R FTER A [F Bk
BE NaCl ¥ P BE 5 i 04T T 3P, Tl
Joip 3 3o Fo A A RS2 , AR b X 2L Bt
BTt R GRS

1 RS FH*E

L1 R% 3K

R FERZ LR ZMRE.
L2 KB AH

BrilbhRL R R JE VLA K R T k) B B
IE #) /N2 4% ( Populus simonii x P. nigra) \JIF
5 5t (P. nigra x P. simonii) \WH4: 12 515
[ P. deltoides x (P. thevestina x P. nigra) |3
g 8
1.3 H¥ o7 i

NaCl BB R EBEHRE B REN
0.002 g - mL™".,0.004 g - mL.™'0.006 g + mL™" I
0.008 g - mL ™", ARl NaCl Ayt B8 (CK) .

FHEERIRE - WY SR RAERL 2:1,

R 2 F/NRY AR S SR gt
12 S iERE A 300 1, BRI &N 6 4,8
20 50 A, AT BT R v B A R it Ah 3

Wi - FEEMAEREFFRERT dNE
HEHFHKE. AR B EREK,
BY U AR 0 - AR AR S B4 ARAE D b
TS, R E AR S TR,
FHHET2EE, RETE, NHHFERF42d
SR K BT,
L4 $gEsas

12 F Excel 1 SAS BT $dE #1740 L,

2 BERESH

2.1 R HKENR N

AR NaCl ¥R B YR 44T 3 A~ 5 fp
BHRFMEKELRE L, ATLES,3 MHfERE
FAEH BRI BE NaCl ¥ W SR & v B T8 T & B
REfR. 24 HTR I, S EIA NaCl ¥ R &
W B ] 22 5 3R B AR B A (F E4 38
12.88° " f111.63" "), ZEIELRERH, /D
B EEFEKEE NaCl BRRERE N
0. 002.0. 004..0. 006.0. 008 g - mL'Bf 5 CK
BWE BEER,AES SHATLE 12 S5
P A K B 7E NaCl I8 W L B ¥k B2 4 0. 004,
0.006.0.008 g - mL™'B{ 5 CK FB ¥ £ 7,
AAE Y, FFAREE N, /MNEGEEST A K
% NaCl W R BWREZME/D,AE 5 SHA
HER 12 547 38 FE 5T A A2 K X NaCl % 3¢
Uk,

F1 FENClBEREREFGTHEEIEKE

Tab. 1 New shoot length of cuttings with different mass concentrations of NaCl solution

1 RS om
NaCl FEUR BRI/ (5 - L") S g
N % 5 B i 12 B4

0 9.60 a 15.30 a 16.03 a
0. 002 8.57 a 11.97 ab 13.17 ab

0. 004 7.30 a 10.80 b 12.10 b

0. 006 6.73 a 8.93b 8.50 be

0. 008 5.93a 8.13b 6.27 ¢

L AN FRRREFBE, TR,
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2.2 i HR T AR ENR W
A NaCl WU B E &M 3 N5

R R NR 2, TR ,3 AT
8B YR NaCl ¥ 5 B YR B 7 15 T 8
W&o Jr224rHrR M, mFpEFI NaCl 755G 2
R B () 22 5 393K B B 2 KR (F fELS3 R
10.91°°f110.45°" ), ZEILEERERY, /M
BpETET R NaCl BREEWRE K
0.006.0.008 g - mI."'A} 5 CK H B EHER,

WE S SHETEA A BETE NaCl UG B
B4 0. 004.0. 006.0.008 g - mL "B 5 CK &
BEEZR. FZ L2 SHEETFRELE
NaCl % R B YA/ 0.008 g - mL™'Bf 5 CK
REEHER. TUEY, EXREERN, &
FERERT rBCE X NaCl 7 B0 DL 55 258
BRI 2% 12 5. /NaK. AE S
S8

R2 TR NCl BRRERERGETHEH AR

Tab. 2 Leaf number of cuttings with different mass concentrations of NaCl solution

1 R AR/
NaCl BB E /(g - mL ™) X o =
NEYG HES S h%Z 12 54
0 10 a 9a 10 a
0. 002 9a 8 ab 9 ab
0. 004 7 ab 5 be 8 ab
0. 006 4 be 4c 7 ab
0. 008 3¢ 2¢ 6b

2.3 s s RARB W H W

AF] NaCl W R B BEARAF T 3 A

PRSI 3, W LIE H,3 MR AR AR
HIBE NaCl Y090 i B ¥R BE T 0 T R PR o 7
2GS RE , NaCl WU IR E R 2 57
BEMR BE WK (F (N 13.107 "), ZELE
SRR, /NE P 12 SA7TRREHRETE NaCl

VTRV A 0. 004.0. 006.0. 008 g « mL ™" fi
5 KEREEER, UF S SHERREE
NaCl ¥ ¥ R & ¥ B 24 0.002, 0. 004, 0. 006,
0.008 g - mL™' B 5 CK H BE W2 R, WL
B, ERXBEEN,AF 5 ShmBRExT
NaCl S BAURYER T/ NR AP 12 54,

®3 FHE NaCl BRREREFH THRBERE

Tab. 3 Root number of cuttings with different mass concentrations of NaCl solution

NaCl AW YR/ (g - mL™") %ﬁmﬁmﬁ
NEG W& S 5% T8 12 54
0 2.33a 533a 3.33a
0. 002 1.67 ab 3.67b 2.33 ab
0. 004 1.00 b 2.00 1.33 be
0. 006 1.00 b 133 ¢c L00c
0.008 0.67 b 1.33 ¢ 1.00 c

2.4 HpEAHERRK W W

N[ NaCl R BB AT 3 4> b

PR ILE 4, ATLIE 3 N RAERER K
HIFE NaCl 390 B R Tt B T B # R 7

Z IR, S FHEIFT NaCl 35 W05 2L [ 2
SFHRBR B F WK (F A58 22.967°
F10.127 %), ZEWKBRERRY, /DR
WK 7E NaCl %W R & ¥ E S 0.002.0. 004,
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0.006.0.008 g - mL'if 5 CK TR EHER,
WES SHMRKIE NaCl FRE R WK E K
0.004.0.006.0.008 g - mL™'pf 5 CK BB &
HEF, 1% 12 SHIRKTE NaCl IR TR K
A4 0.006.0.008 g - mL" B 5 CK 782

Z5. WUFH, ERRERHEN, DEGEER
K3 NaCl FRRREEZ BN, BEFS 55
R AR K X NaCl ¥ ¥ SO v 3 T P 42 12
W

F4 FFE NaCl BARERERG TRERERK

Tab. 4 Root length of cuttings with different mass concentrations of NaCl solution

. FHBMREK/ cm
NaCl SR EWE/ (g - mL™) X
NEY% HES B 12 5
0 3.57 a 9.80 a 5.50 a
0.002 2.73 a 7.13 ab 4. 00 ab
0. 004 2.00 a 6.23 b 2.93 ab
0. 006 1.27 a 4.8bc 2.10b
0. 008 0.97 a 2.60 c 1.40 b

2.5 A E RS RSB BN R

NF NaCl SRR B BEAMFT 3 AN
R AR E RS, TUE 3 M
TR - IR 4 FE Y B NaCl 95 W SR B VR B 7t
WG, T2 M2 B, iR [E] AT NaCl
VU VAR R ] 22 5 1 K B AR B 2 MK F (F
5150 148.60° " F143.227 ") , ZH LKL
REH,/NEHAAE 5 SipiERE L8

FAE NaCl ¥ ¥ R 8 ¥k ¥ 24 0.004. 0. 006,
0.008 g - mL™ '} 5 CK A BEWER, HLL 12
SR LI S AL NaCl B BIRE
k0. 002.0. 004.0. 006.0. 008 g - mL "B CK
AEENER, TUEN, EXREE N, h5%
12 St mEH - #4f B X NaCl % ¥R SU
mT/NBEHAAES 55

£S5 TRANaCl BARERERG TEREM EMOSEE

Tab. 5 Fresh weight of aboveground parts of cuttings with different mass concentrations of NaCl solution

NaCl SE SRR (& - L) Gl g v
al = g m
/NEH WES 58 %12 S
0 0.58 a 0.84 a 0.59 a
0. 002 0.51 ab 0.78 a 0.43 b
0. 004 0.44 be 0.68b 0.36 be
0. 006 0.41 ¢ 0.47 ¢ 0.31cd
0. 008 0.39 ¢ 0.45¢ 0.28 d

2.6 HppEAERM L HLTERNR W

N[ NaCl SR B BE 2T 3 il
M B AT EREK 6, TLIE L ,3 AN Fh
R B T E I RE NaCl 3R B E T
R TRE L. TTZ PR, SFHEIF NaCl
VO R B ) 22 S B I B AR B MK (F
E 54 27.017 " F110.80" ") . BE WL

— 10 —

REW,/NBERER T E7E NaCl 3
JREWEN0.008 g - mL™' 5 CK A BEH
Z5,WF 5 SHAPE 12 ShiEmm B
TE7E NaCl W R 2 W E R 0.004.0. 006,
0.008 g - mL™' B 5 CK HFBEMER, TLUE
W, eI Y, /D R AR b T B
NaCl R EBURNESS TR S SHNPLE 12 S,



F6 FFE NaCl BARBRERG TRME LM TE

Tab. 6 Dry weight of aboveground parts of cuttings with different mass concentrations of NaCl solution

‘ 1 i -5 T H e
NaCl HHR R/ (g - mL ™) :
N % 5 B hi% 12 24
0 0.53 a 0.76 a 0.51a
0. 002 0.47 a 0. 66 ab 0.38 ab
0. 004 0.41 a 0. 58 be 0.27 b
0. 006 0.38 ab 0.50 ¢ 0.25b
0. 008 0.23b 0.43 ¢ 0.23b

2.7 AR T RO HEH YW

NF] NaCl R B BEARAF T 3 AN
R T A ERR T, TUEL,3 M

TR T ¥4 S B NaCl ¥ W B Bk B 7
R WS, 22 MR8, SR EA NaCl
VYR R B VR ) 25 e 7 3R B AR B K (F
fH43 5% 29.40° * F118.66** ) , BE LIRS
REW,/NBHHTEM T IR E7E NaCl %]

FREWR B 0.004.0.006.0. 008 g - mL ™' i 5
CKARBEWER, AFS SHATE 12 54
A6 7 T B 43 F AE NaCl 25 980 52 B9k BE Hy
0. 002.,0. 004.0. 006 0. 008 g + mL~'if5 CK 4
BEWER. TUEH ERBREN, NG
frRE T HR 43 8 B NaCl W W U 55 T
S5 ST 12 55,

RT FENClBARERERG THEEMTHIHE

Tab. 7 Fresh weight of underground parts of cuttings with different mass concentrations of NaCl solution

NaCl WA (g - mL ™) il Ll
e WES S 12 5
0 0.50 a 0.62 a 0.49 a
0. 002 0.48 a 0.44 b 0.38b
0. 004 0.38Db 0.38 be 0.31 be
0. 006 0.31 be 0.31¢ 0.27 ¢
0. 008 0.24 ¢ 0.24 d 0.23 ¢

2.8 B EHE B THLITENR N

A NaCl WU B E 4T 3 S
R TS TERLRE S, ATLEH,3 ANaF
M T T EXBE NaCl % W 5 Bk B
BT REER, J7ZER, HFE A NaCl
VSR BV [ 22 5 73R Bk B 2 K (F
45K 3155 " #120.48° "), £&ELBE
REW, /DB ETEH T FB5> T EFE NaCl B
JREWRE A 0. 004.0. 006.0. 008 g - mL B} 5

CK FREHER, IR S SHHFE TR TE
7E NaCl Y3 R Bk 4 0. 006.0.008 g - mL "B
5 CK A RBEHESR, P& 12 SHEMEN T
ST ELE NaCl IR EE W E 4 0. 002.0. 004
0.006.0.008 g - mL 't 5 CK F B EMHER,
WA, B A, & SRS T 355
TEEXF NaCl ¥ 9 SB0R% 1 DA 55 25 %) I 4K Tk
FQE 5 Sk NRG PSR 12 B,



F8 AFE NaCl BARBRERG TREHTHSTE

Tab. 8 Dry weight of underground parts of cuttings with different mass concentrations of NaCl solution

‘ 1 R TS TH/ e
NaCl HHR R/ (g - mL ™) :
N % 5 B hi% 12 24
0 0.46 a 0.56 a 0.46 a
0. 002 0.38 ab 0.49 ab 0.34b
0. 004 0.32 be 0. 46 abc 0.25 be
0. 006 0.27 ed 0.44 be 0.22 ¢
0. 008 0.20d 0.36 ¢ 0.20 ¢

3 &ig

3 A SRR BT A IR BE R SR
RECRK M BRI TS EMTESY
B FEE NaCl ¥ 0057 B o [ 7 15 i 22 4 o
(i EE

3 AN A AR AT A I B i A L
B B ERNTE T HOHENT
HEFBBKREFWEAKF (FEDHHN
12.88°", 10.91°", 22.96°*, 148.60" ",
27.01°".29.40°* 31.55° "), NaCl ¥R &
YR B T R BT A B H A BR IR B R K e
EWAEENTE B THROSEMTERSR
BB B E YK (F {H35] 08 116377,
10.45°°, 13.10°*, 10.12"", 43.22"",
10.80" " 18.66" " 20.48" "),

/IR R TR 1< B RIAR 1< 52 NaCl % ¥
FREWEZ BN, TEF S SHMPLE 12 5
VA BTN I BE AR X NaCl B0 s /1>

B EAEE AT E X NaCl W BURHESS T
4212 S /N RBIERE M B AR B
NaCl FR RS TAF S SH. KEER
KW, /R TR R 8RBT ER (NaCl)

)

(1] B ¥, XS, REM, % WHEE Bet - A
HANBAAIIBTSELT]. MolkBlaE, 2001, 37(6) .
34 -38.

[2] BRRIA. PRAFFIHAEAR AR E 22 R A B2 BT T
BT dbakol K54, 1997, 19 (4):
64 -69.
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A, kEB 6|, E A, o', TR
(1. EMTARLRZFRIE, 48 38 137000; 2. FHAEL AR LB AR 3, F4& KF 130022; 3. 2 HH4
S B, E4 F4 132000)

SCERFRINAS A

WE Il QIS 1 SE AL R R, AR B R HIER R R R SHSUE R LT ET, U MS 5
FRERERMACHT % 6 - BA [TRIEE NAA TEKE KBRS E . EERERE S IIRE 5 NMKRHTRE,
ZEHAHT , HEMS +6 -BA0.30 mg - L' +NAA 0.05 mg - L' + B85 20.00 g - L™ R BIRILET | Eip4
P IEFERACE T

REW : HIMILFT 1 S R  HRE

Multiplication Culture Experiment of Populus davidiana x

P. bolleana ‘ baichengshanxinyang No. 1’

WANG Li', ZHANG Yuling', BAO Ying®, YUE Long', SUN Peng', WANG Xinbo’
(1. Forestry Science Academy of Baicheng City, Baicheng 137000, China; 2. Jilin Provincial Forestry Technology Popu-
larizing Station, Changchun 130022, China; 3. Forestry Bureau of Shulan City, Jilin 132000, China)

Abstract; In order to screen out the best multiplication culture medium of Populus davidiana x P. bolleana ‘ baichengs-
hanxinyang No. 1’ , the orthogonal test method was used to breed it by tissue culture. Based on the MS culture medium, the
mass concentration of 6 — BA, the mass concentration of NAA, the content of macroelement and the mass concentration of
sucrose were set at 5 levels respectively. Through regression analysis, MS +6 -BA 0.30 mg - ™' +NAA 0.05 mg - L.™' +
sucrose 20. 00 g + L. ™" was determined as the optimal tissue culture.

Keywords : Populus davidiana x P. bolleana ‘baichengshanxinyang No. 1’ ; tissue culture; multiplication culture
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AR, REE T IR S RALRMBCR . BT AR
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PTG BRI — R B B R IR
BARBEBR A DA AL BB, s A A ™ 0
FREEA , SR A R ESR PR SO
AT ISR 1 SAEaa ik Ir 2L il U7 2
FIRRGE, R T LAY EXE R, A
ST AR KB A BE R
DR BEMENEEWRE, FEr AT a4
SRR IR BT (R R R BT

1 HBEFTE

11 A#
XTEIRINET 1 54 1 SRR ARSI

7&K ik B BRI R ZE AR AR L
1.2 ¥
1. 2.1 K%t

RAERZRI ¥, A MS 355 0 2
Bt Jr , 36855 40 35 v 3 9 9 D) AH O B 40 i 4 34
RO-NEEEMR (6 -BA) EKEXELR
(NAA) \FiREJTE (KNO, \NH,NO, .,KH,PO, |
MgSO, - 7H,0) Bt MS EeAIEFR B F 20 £%
WEMSBR RE R EREWRE (&
B) 4 REE S MK (REL) 3% Ly (55 IE
RRHATHE,

*1 EEKFEEZH
Tab. 1 Factors and levels

- K

1 2 3 4 5
6 —BA JREWE/(mg - L") 0.20 0.25 0.30 0.35 0. 40
NAA REWE/ (mg - L") 0.05 0.08 0.11 0.14 0.17

6 — BA JRELREE x NAA R B W 1 2 3 4 5
ABTESE/(mL L) 12.50 25.00 37.50 50. 00 62. 50
ERERE/ (g- L") 12.00 16. 00 20. 00 24.00 28.00

RET 1 2 3 4 5

BAALTERCH] 1 LIgedt M2 33 MR
M. BB 10 BRI W , MEAE 25 CHER
HrE R, B aReT ] (SR A ) BB BRI
RBERE, ¥FE32 d, i RE e BEERFN
BN, BT 3 RER, B
B HREFEMEMSR HEMLSHK =

BB OF WA Sy
VT O T L2, B0 46 R R A

H 33 Jio
1.2.2 BEFEE%

N PRI R, WA RR GG A
BEARKRR . IR A B U R I R R
R O, R R AR A RERRKE,
FEE ARG T TR, B R,
1.2.2.1 $E3FFEAC

BT BRBTTR HETTR A
DLBEMA) BREE 85 AR RIS SRR, K 4
o3y LR . KRB ITTR B BB J7
H 20 FEREE, SR TR A HLIT oy L 8k £k 55
3 B A 200 %8R 3, A=K 38 1 5 B A AR
1000 mg - L™K, MRIBAE A& . FEIBES

FERFA IR BB AL , A AN
WRIBHER B RS . FIBWRE P E R FREN
TR, ANFHER B BE Y SR BE R [, g FH A B
EMESTIRE IR, B D E e 2
BB, R HERD N, &8 RE
ERRERERET R AR N6 ~8g - L7,
1.2.2.2 $E3riesrst
RSB, HATHRH T R A 3
Blo BERALHUBIE IEIRTE ide i 28 L 2 °F
B —HEER LA R B A I
REFR, CHE R, R EAEE R A
10 ~12 mm,300 mL J* 1 38k 37 M RE % 30 ~
35 mL 3% gREL, REEV R ER TN
X, ENRE BT AR ST RIS, , B 1R
ERRUIE (EEEER) . EENERRSE
RV 2 B PR R M B D WA — B B R
AT R AR NIRRT, B/ 6 17
75, BENAETHEEYLS L, AREARA
RS AL S — g R O Pk,
FIIF R HITTE  E—TH—17 , R — &)
KIS RITT %, ek, IR



=, LK,
1.2.2.3 BFRERERRKE

KERF 600 L 12 24 kW EpLE R
K, BT HCE 18 &1 750 M50, 1B
B 121 °C , Bf[H] 25 ~30 min,
1.2.2. 4 Bfb

B TAEE R L BRE, S TR T
AT, BT RO H R E, AR
WIS —EYIK, RAMEEF AR SR
[F] B e I O S HEAT RN, B B R AR AT HE I {8
HEFHBRMEARE R LTRSS, F
RWFHH R ME SRR DTSR,
300 mL B EEFEREBR R 7 ~8 #, 750 mL
RIS AR 30 BFE . BEHMEBARFR

HEEEFE (HRAT 2 on, BHAEKH
. FEETER) BAEREFRERITER
B, PR 14 d, RARPRE T, KRB H

TR AR
1.2.2. 5 35 I
BRERABHAREETNG N, HFEL
A EE KR EENRRE. BRERER
HIZERET 25 C, BFHFEERA LED STH 4
X, SHEE R EEE 1 73R 400 W BB IE
RATH AL, e FXREFHBE 80
04:00—20:00%M¥% 16 h, BAMEHFRZEREL &
RENHAT H B K, HEFLEHREIE
& 48 H 21.00—02:00 i FFAL 40 min. fEHL
20 minPHA T EIEK K
1.3 H a7
R FH Minitab 17 #4-3E47 507

2 BRESH

Zeid 32 d BIESR, 56 11 ALY 33
BRIREA 27 I ZE VOB T R 100 %,
BRI 2,

F2 HAR&ER
Tab. 2 Test results

WK 6-BAREE NAA [REYR  6-BAREERE KETES WEmERE  iRE MM
%5 BE/(mg-L™') BE/(mg-L') xNAAREWKE #/(uL-L7') E/(g-L7") T %
1 0.20 0.05 1 12. 50 12. 00 1 1.59
2 0.20 0.08 2 25.00 16. 00 2 223
3 0.20 0.11 3 37.50 20. 00 3 2.27
4 0.20 0.14 4 50. 00 24. 00 4 2.42
5 0.20 0.17 5 62. 50 28.00 5 2.64
6 0.25 0.05 2 37.50 24. 00 5 2.81
7 0.25 0.08 3 50. 00 28. 00 1 2.20
8 0.25 0.11 4 62. 50 12. 00 2 216
9 0.25 0.14 5 12. 50 16. 00 3 2.3
10 0.25 0.17 1 25.00 20. 00 4 1.27
11 0.30 0.05 3 37.50 16. 00 4 328
12 0.30 0. 08 4 50. 00 20. 00 5 2.7
13 0.30 0.11 5 62. 50 24.00 1 2.30
14 0.30 0.14 1 12. 50 28.00 2 0.97
15 0. 30 0.17 2 25.00 12.00 3 2.43
16 0.35 0. 05 4 50. 00 28.00 3 2.34
17 0.35 0. 08 5 62. 50 12. 00 4 2.21
18 0.35 0.11 1 12. 50 16. 00 5 1.34
19 0.35 0.14 2 25.00 20.00 1 2.64
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®2(48)

RE 6 -BAFEEK NAA JEE¥# 6-BAFREWRE KETES WREIRE  BE MM
4% B/(mg-L7')  BE/(mg-L7') xNAAREW®E B/(olL-L7') FE/(g-L7') W EHN
20 0.35 0.17 3 37.50 24. 00 2 3.16
21 0. 40 0.05 5 50. 00 20. 00 2 2.9
2 0. 40 0.08 1 62. 50 24. 00 3 2.50
23 0.40 0.11 2 12. 50 28. 00 4 1.38
24 0.40 0.14 3 25.00 12. 00 5 1.51
25 0.40 0.17 4 37.50 16. 00 1 2.38

[ A Minitab 17 S Ak 40 B #E 1107 22
GBI, BRI 3, WLE,PE

BT 0.05, EEMZHBENGREFRE
B

R3 FHESH
Tab. 3 Analysis of variance
FERR B E Adj SS Adj MS F P
6 - BA REYRE 4 0.5515 0.137 87 1. 64 0. 022
NAA RBIRE 4 0.907 6 0.226 90 2.70 0. 0180
6 - BA [REVREF x NAA Bk E 4 2.868 1 0.717 01 8.53 0.031
KETESE 4 1.170 5 0.292 63 3.48 0.0127
R R 4 1.959 0 0. 489 76 5.83 0. 038
B 4 0.336 1 0. 084 02
&t 24 12. 066 5
BHEIHFREINT . .
3 &ig
EE Y {H =2.290 7 - 0.109 6 — BA _
0.20 +0.065 6 —BA_0.25 +0.260 6 - BA_0. 30 - FIRILET 1 B4 AR B g b R A

0.066 6 — BA_0.35 - 0.150 6 - BA_0.40 +
0.377 NAA_0.05 - 0.287 NAA_0.08 - 0.510
NAA_O. 11 +0.049 NAA_O. 14 +0.371 NAA_
0.17 -0.702 6 - BA x NAA_1 +0. 810 6 - BA x
NAA_2 +0.467 6 - BA x NAA_3 -0.331 6 -
BA x NAA_4 - 0.244 6 - BA x NAA_5 - 0. 096
BICE_12.50 - 0.976 KEILE _25.00 -
0.235 KEILE_37.50 +0.314 KEITE_
50.00 +0.993 KEICE_62.50 - 0.298 FEHH_
12. 00 +0.299 4 _16. 00 +0. 399 20,00 +
0.382 1EHE_24. 00 —0. 783 M _28. 00,
R T R R RS AKX ER Y
ERYTTERE, 268 % B & R BB K MK FE
(6 - BA_0.30.NAA_0. 05 . K& TEE _50. 00, B
BE_20. 00 ) 4 Ji 47 e J7 AT SE B i SR Wik, 38
if 2 AR, M EL TS 2R R S AR U 3. 2,

— 16 —

ARG R, B R AR
FRAEAR , 03 B TR E A7 Hu X T 32 0 By
RIS AT, HFLFEHABHRTH
WL# 1 S REAGERNEARETNE,
15 TEARRNY ERCEE, TREZR K
BRI 2K, ZLPHE MS +6 - BA
0.30mg - L' + NAA 0.05mg - L™" + FEM
20.00 g - L™y IR 1 S A a5
T .

BE Wk

(1] JLARER. BRAL ¥ X & A4 Fi 2k 8 f BT 2 48 AR
RII]. BUREY;, 2023, 46(16) : 70 - 72.

(2] EEA, BREX. HYHUEREFRETL 4T
HM]. db5t: 4k Tolk AR, 2003.

[3] E¥EE. HPALFERIM]. LR PELKE S
R4t 2002.
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BUBt K AEENBIREEDRSEER

MR, BRERT, FRE, THRY, 294, LR’
(1. kEWEAMRFRSE, E4h K& 130062; 2. FHEL A%, T4 k& 130118; 3. THKEITZHTFHL
HRAE, 4 Bl 134700; 4. FARKTIEITHALARAE, 4 Bl 1346005 5. FMAALHFF R,
HH ¥& 130033)

BE : UEMRBR L =2 F0LA BRA LR 7 5 AR TG IIARLA B 7 A LA R 1 30 4R AR 20 AR ik
BN RAT TR R R S BAE RN, A BIWEH KR TRREE AEERURTEEES R,
PURFEA R A B LT WA RR BT 22 btk . G5 2R3 IR R AEL R AT i B M R R & B IR M EAE R 43 51 55 5. 69 %
#0.16 % 35 HAEMREG 0.42 % F1 5.48 % ; i e PEAE AR 4T T A WP 8 B B R AELBR 99 9. 08 % N
7.67 % AR 1.00 % 1 0.47 % ; fm LA BR ST 1T i B R R & B R B HEAE BR 43 B % 6.70 % A
8.13 % B MHEAEART 3. 59 % 1 11. 18 % ;muEMEAEBRET - (T M & B M EE MR R S 36. 44 % Fi142. 58 % , 3¢
H R AT 12.73 % F17.26 % ,

R L0 MR ; 5 B

Differences in Storage Substances Content of Different

Sexual Types of Pinus koraiensis in Baishan Area

YANG Xuejun', CHEN Haoliang’, LI Yanlong®, WANG Jingyuan*, BAO Feng’, CHEN Shigang’
(1. Changchun Landscape Planning and Research Institute, Changchun 130062, China; 2. Jilin Agricultural University,
Changchun 130118, China; 3. Sanchazi Forestry Limited Company of Jilin Forestry Industry Group, Baishan 134700, Chi-
na; 4. Linjiang Forestry Limited Company of Jilin Forestry Industry Group, Baishan 134600, China; 5. Jilin Provincial A-
cademy of Forestry Sciences, Changchun 130033, China)

Abstract; The 30 — year — old Pinus koraiensis plants in the seed orchard of Sanchazi Forestry Limited Company of Jilin
Forestry Industry Group and Naozhi seed orchard of Linjiang Forestry Limited Company of Jilin Forestry Industry Group were
used as experimental objects to analyze differences in storage substances content in needles of samples. The contenis of
chlorophyll, soluble protein, total amino acid and plant soluble sugar were determined respectively to explore differences a-
mong different sexual types of plants. The results showed that the chlorophyll contents of predominantly male plants in two
seed orchards were 5.69 % and 0. 16 % higher than that of predominantly female plants and those were 0.42 % and 5. 48 %

{7 B #A :2023—09—05
E&WE : HMERE R BITRITE (20220202093NC) ; 4 ZUE LB AR 5H LT H (20230035 -2)
F—EBEWMN HFE99T), B, AZH L L2EMA, LR E, TENEXNREREYESSMNARR,

E - mail ; yxj@ mails. jlau. edu. cn,

BIEEERA BHRLENI(1976—) , B, EHREEN, R G, FENERARTRIFAEYHE AP, E — mail: chensga@
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higher than that of neutral plants. The soluble protein contents of predominantly female plants in two seed orchards were
9.08 % and 7. 67 % higher than that of predominantly male plants and those were 1. 00 % and 0. 47 % higher than that of

neutral plants. The total amino acid contents of predominantly male plants in two seed orchards were 6. 70 % and 8. 13 %

higher than that of predominantly female plants and those were 3.59 % and 11. 18 % higher than that of neutral plants.

The soluble sugar contents of predominantly female plants in two seed orchards were 36.44 % and 42. 58 % higher than

that of predominantly male plants and those were 12. 73 % and 7.26 % higher than that of neutral plants.

Keywords; Pinus koraiensis; sexual type; storage substances

£ #5 ( Pinus koraiensis ) i ¥A %} ( Pinaceae )
PAJR (Pinus) ERERIBR AL H R RITFAR, BA
BORWTNFERE ST, MR EAREWEFT 5EE
YHE, RR BRI XSG WE w2
BRMBASR S, BT AR &R
A, Wi BLAS B 3 B A 5] 5 B e 2 s 4E H
AR,

IRHER D HAklLF}2 Bt Bopobres X Pl {H
FE LA RN BI04 , i AL B LA/
F 10 BB W o s 2 BETE BB U fE A
F 10 ~ 100 BHAIA Ry ik s i EAE AR LU
KF 100 Baih Atk . K TFLmMmTE
FIP LA M2 R, 45 LB R B, A5
TR AR S ME AR AR L (AT IR B AL
H) ANT46T 10 1y 3] 28R 4 I3 288 i e PR 41
PAZRA AERL LR T 10 /T4 T 30 ByAE
WHEZE P HR LI PAZE R, A0 HE KT 30 i
FERNIR A A LT AR

NG e SR (b I RAR N 3 b b an e o)
LIMBEATHERI R 43, LSRR T =22 Fh0k s
FRA R LLAA RN B L 75 AR R TG VI AR A BR A
) I7R) A AL P R B AN [ A 1) S B 4T+ (30 4R
) RREN R, W E KR PSR ESE.
AEtEACE EEERST B THEEES
B, AR R B B A A A R
RERER, NIFEPE A 2K R4t

1 5 &

1.1 R HAEA

FME T =8 FARLA FRA R A mf T
HEL B 126°56" E.41°95' N, ¥k 520 m, 4E
EHRIE 2.5 CFEHREKE 725 mm, TEH
25110 d,

FHMBR TG TIAKL A BRA B WAL AR T
B b B 126°54 E.47°37' N, ##3k 450 m,
SRS C B KR 875 mm, LW
%5135 d,
1.2 &%

2022 4% 8 H WA, 4 AIAE ST M AR AE LY
2 B M A3 AT VR A AR PP RS ) I 28 B
ZIAR (30 4FAE) 12 #, H53t 24 BR(IE 1), BT
YRR 5 KA AR I LS8, B
REBMG S Z BB B RN ER ., SRt
ASRAE b TS [ EB AL FA [R5 1 B
WiC)E B TIKE WA, 2 [ L5 %= f5 s F
BT IR B S B FE AR AR, BB B4
2B A B FRBA - 80 CHBIKEIKE
#H o

HEEFE TEHEACRE REERY
BT RS BRI & 3 B R R B A
Y TR

F1 BHREHEAER

Tab. 1 Samples collected from plots

HS wS/AE HRIRE THERS KRE/m  FE/m W /em L
168 6 6 27.5 6.67
SRTHLH 168 6 6 30.7 9
(CYNTEIFAR A S 30 D e 167 . . 26.9 0
T )
146 6 6 2.5 4.67
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T2 (ANOVA) iR B (FR 2. %
3) S FTHRE MR B HAS [R5 BV AR Y

AEEESRERIREE

xR2 ZETHEBAFEINRIRTTREREEETESH
Tab. 2 ANOVA of soluble sugar content of Pinus koraiensis of different sexual types in Sanchazi sample plot

KRB (FIME + IRdEE)

bt (n=12)  Hfk(n=12)

F P
e (n =12)

nEEESE 9.12 +1.40 8.09 £1.51

6.68 +1.47 8.415 0.001**

I » « REREEE, TR,

F3 HAEEBARENBRAIRTECERESNESH
Tab. 3 ANOVA of soluble sugar content of Pinus koraiensis of different sexual types in Naozhi sample plot

AP + fniE)

EELD

Mt (n=12)  HHE(n=12)

F P
e (n =12)

7.13 £0. 67 6.65x1.41

]

5.00+1.03 12. 845 0.000"*

3 Zig5itie

HRE TSR, BEE B 7 ] G 2 K AR
PRE BN RAF YR, AR LS Y EA R
o HAPRE VIR R TSR g B e
BYFRAmER, TURATHREER, R H
FRBESE 3 4, YR8 40 MR S A4 LB R B A
B0 TR R P B B A TR
Y, BB MY ERIBPEXRER, LR
REMTRETIRP, BEHT 3 A H R
WSS ERERER" EA
B &2 & SRITE A R A RS A
HHESHT . ERREEIED B TSR
BEHRNFERALEAE A RAEER T B
fogRal . HRRSSHWKEEER, T
LUK CO, b BRI S UL Bk , R B R
Y, RSB — SRR BT R
PRI, R EMSHBR KR, Fk
YR P HERSERT T HK
e p

FT RO TR B KA FI AT &
B, AR N TARTEBE AR 8 20 4R /5, Fopk I 2
BHR TR AR & Pk, 30 AL
MR B R RS ELRE , BIFERAE T4
PR, 3 A K R I AR i,
HIRHRBTE A TR P T LA KHT

S 09 A R R R A R A 2 I e S B 81
G A AR LA R R R B AR 45

ZLRAAS Rk I B R AELAR AR = 2 TR LA
Boke s B AR R A KA R B2 B 15
AR B AR EMES  BEETEY
R e B 5 T, 2 AR A R A ] B
TR B — B R

FHIH 2 MR SRR S B
WETRMESE, PR, HRRESREHE
YtE AN EEAR, HE R ERAEY
AEBHPMR T HGEREROER—
RETREE LN T AV GRS , i A R
77T EBEDGEEN, REMH SRR M
PSS . (EFESEEF FI8OR b AR R R
Wy Jo A BB 3 07 TG A 2 T BB R AR E MR R
o/b HEHABIEARLEER . 2 M 3 M
FIREREN SR TR EHRRALESR, &
WA L BA A [ e I B LT AR TE R SR BRI H%
AL EREAE N Y A BT BEE R A K

ST HEME R AR A3 B B e BT
B, XWA Nandi A FFERFF 18 H, — &
R MR AT M A A B TR
ERRE T REERF BRI EARER
HERW, HEAMRXKR, i, EERER

ToH%EMEM, 25 T HERERKEN TR,
— 21 —



RREEASEP R AR EER L& R’V
BETHHR o ARBFFD 2 AR 00 W P AE
PRV s B TR | T PR e
YAtk BB ER S B & T & HE R
XAEE S A AR A C AABHF N [
LA RA R R M BT
MR AT BB B VR R e = Wi F 5
ERFELES, SHENESEERTE LHE
o MRAEEAEAR T AERA E R DA R
BT, AT E S AR, &
TEREER . AR EAERN N # R YUCRH
RffEER RN T BER A E R A N %
W BE T FA FARCR, AT R BCEM7E R 2 2R
TR EREH

I XUAAS TR AN FEBT ST R B, HE
PREGFTS MRS & B B R TR 2 s
SR RY T AR BT & B RY AT
—REMZH, MR T BAEE S RELPE
REBZHEFYI, LM T REHTR.
ABFE AP =21 AR i i M AR R T T 4
W& Bm TR Pk HERR B E

ERFIF, S HEBMY R S BRER R
H—E BRI, (B A T R A (R
MR EER, MYBEER RS
BRI 7 R E AR, TRE R Tk
B2 S P B RMEHAR AR PR M BT
EHAN B, AT{esE TR r & RS
RR. MELRINEREERIBTREES
RYBER R SR MERERRIE AR T IR T , B, 1
WEPEAE AR T REZE DG B 7 W I o BE L BB T4
BB RO HE PR . Besh, b T HE AR AR E
5| B iSRG IR b It Bk, i,
EMERE ™A EZHESHLEY R, Xk
FY RN EERE S RARIN . EEY
F, AFRRBR G B AY T R RA A RS
R, BRI —ERE ERZRAERHE.

ABFFEEALBRIT B 10 XA ) | B LA
RY R & RES , AHE— B ENA R
ZLp R B SRS MBS, B T R i3
B I B A B TGN PR AN SE R BB T, DA

REMERFIRRA T KERMELRIE,
RS R 5 ZU LA R 1) R TR S 22 5%, T
AT e TP e R O A AN Fh AR, L3R
T LLAR B R BB FE R RE S, B4 RIS TR AL
WHESRGEEMAEY SN,

&5 30k
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Zr Ab b ek AR ) 3R O 4 i B B 4R R T 5T

e, ks, k4, HRE, ek’ B’
(1. EHhERDPE2FRE, 4 K& 130033; 2. tMFREXLBERLAERRPRIEER, ¥4 UF
130700; 3. A EREAKRBERBSF L, F4k K& 130022)

SCERFRINAS A

FEZE - D MR U AR e SR LB R S 2R, R I IEER SR L B S T 0 10 % SREERA 3 Fi il R ZEM B R I
Xt B ACKERTHEE , LR KK AR AR TR ot BEGHEAT X LR T e o 45— 3R 0 .3 MM B A B B R BB/ A, X
MRH SRS A B AR R BEEER

R R ; L PR B

Study on Water Disinfection in Tadpole Stage of

Rana dybowskii for Disease Control

CUI Tiehua', MA Zhenhua’, ZHANG Shijun', GOU Tianbing', YAO Xudong', DUAN Jiayu®
(1. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China; 2. Yitong Volcanic Cluster National Nature
Reserve Administration of Jilin Province, Siping 130700, China; 3. Key State — owned Forest Technology Service Center of
Jilin Province, Changchun 130022, China)

Abstract; Three disinfectants, Wadaifu, Waduqing and 10 % povidone iodine, were used to disinfect the water body in
the process of feeding tadpoles to reduce the incidence of disease in the tadpole stage of Rana dybowskii. The comparative
experimental study was carried out with the non — disinfection of the water body as a control. The results showed that three
disinfectants had obvious bactericidal and preventive effects. There were significant differences in the survival rate between
the control group and other treatment groups.

Keywords: Rana dybowskii; tadpole stage; disease control

AREEIR L R TG SRR ORI R R R T ROR BRI, LARIEA SR R

1, TR AR BN, BB AT B R,
R B S0 B A  , ToEL R P S

(Aeromonas hydrophila) , B3 LA LT f Ry | AT DA
BB TR K B 5 O (O B R B RS T L1 RBATH

i, — BB R UL 4 3% ek 3 R B R Y
Ko ABIFERFMEHE IR B K S Ak AT

SRS 15 d A9 ZR JbR e iR sl | 20 2 ) e
KR(HEEEFREDPEARAF ) B

55 H 81 :2023—08—02

EEWR : FHREPHER BRI H (20200404016YY)
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qq. com,

BEEEEHN - HKLRA965—) B, IWRREAN, BIRR, EENEMIEFFFHE I H KBTI, E - mail 1506033817 @
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M 1 HR] LUE H, 6 N AT R R
Bi¥s)a , FH 25 41 I FE T8 SR A0 1k il R 3kt PR 417
W MR AT RRES 22 d TFHA T Mo AR iR,
g, B S R AR % 98.05 % , i
WA ZE TR S AR R AR S o R K AR LB, BR

Bl 0 b PO K R 8 A S L RE R 8 K IR, IR MR Y
2.3 2RMELM

FH SPSS ZRAXI LR HAATLEI4MT, LAXT R
MRS, RSB, RN 2,

®2 ERBEGEERE

Tab. 2 Fixed effect estimation model

2% e FRMEIR 2 H ’ BEH TR BB
BRI  100.338769 0.035 570 120 2 820. 842 0.000  100.268 342 100.409 196
kR -0.311 081 0.050 304 120 -6.184 0. 000 -0.410 680 -0.211 482
MY -0.310 630  0.050 304 120 -6.175 0. 000 -0.410229 -0.211 031
10 % RLAEFBL - 0.306 399 0. 050 304 120 -6.091 0. 000 -0.405 998 —-0.206 800
MK 2 Al LIE H, HoAl 25 AL B4 5 % e HoAh P 24 Ak 3 4 55 X FR 2 DR AT BRURT L
RAHFEEBEEER(P<0.01), B, AT — B RAE, 4R K 3,
®3 BLLE
Tab. 3 Paired comparison
(DA (Do FPRERE(-)) Rz HHE BEM TR kR
R %t 0.618 0.025 120 0. 000 0.570 0. 667
P popii] 0. 592 0.025 120 0. 000 0. 544 0. 641
10 % AP W 0. 600 0.025 120 0. 000 0.551 0. 648
MR PUATLIES, R EAABAS A3 FMESENRREECR, iR 7
RAKFEREREZRF(P<0.01), BUAAL B IR K B HEAT TR B SR A , AT 45

2.4 JHF A AN
AT BRI KR M 10 % R

RINE A4,

#4 FEERINR
Tab. 4 Comparison of the germicidal ratio
A7 AW RBRE/ (cfu- mL™") REZE/ %
FREE R 80
pogi _
FE6 d 8.8 x 10°
F5E 6 d FHZ R 1.3 x10’
10 % BR4EFRARL 73. 85
HA#1d)5 3.4 x10°
FEFE 6 d FIZiRI 7.7 x 10°
s A 51.95
Agil1d)E 3.7 x10°
#5986 d AR 1.3 x10’
R R 60. 00
HA#1d)E 5.2 x10°

W4 PATIEH, 10 % R4 B dk
MR R 3 Pl R MR SR A A
REER, BBAROR R, RERD 5N
73.85 % .51.95 % F160.00 % ,

3 Zig5ifit

MRS R B B A, EEIFER R
FFRMABATERE G TEHEED
— 25 —



WAES) , HETERA R, 2 A RSB, X
RN TH B HALE MR E 5,
REEAE, Bio A AR R I K,
JER R B FEA ] A R FAERE , 8 W R AR AL
HBIEHR™ . WAL LIE i, 6
MR IR I VE A 10 % RAEMIE 3 FEER S
XHRAML, MBFEREFBEER. W, %E
SRHEHR SRS I BRI XK A T I R R AR B
B, AT R R B G R A, SRR R
BHYTFTE R RIS HE DO I i R B HE
K TER MBI SR TIR R, VB AR AE
FERIE R
TEMRHBHR S I 2T B ARt R K R
BOEEEE, N RXRERPE N, BA RN
A R B R K B0 R A R AR R B T
97 % Db, Ui BH B KA B TR [ AN BRI BRI K
B, BT LA S5 o AR} A 28 5 1 v )
FRH 50 H - m™* BT, B T BRI}

4 B AR ph K BB 5 | R A FhER

A (o P B g R R MV R 10 % 3R
S 3 FEBEN ARG RERR, 5E8%
FEIHTEI BLAY , ek K 5% Bl 7 Sy o 245 i 7, %
WEETE RN, AR S5 IR A s AR,
FRMENEN, KR A AT NS X
FREE ML RS R B A B R R B
FORD KRS BT, 7 LR %
e 10 % REFRBUEITIES .
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F=TEFEXFERSHERAR

myE, Tpke’ TZE' AT
(1. EAEHADHEEHFARE, 4 K& 130022; 2. EHA%E, 4 kKF 130012)

SCERERINAS A

HE 2022 4 6—8 H , RARREMF LT ERATAE, ALK G H KETI3ERH, £FES
EKEBZ, SR B S53.97 % . BER_FZEP LK R/, HFEEI 14.29 %, iIBRMESRUERSRKE, 47
H:3% 1, Shanmon — Wiener £+ ¥ 18 R R & L /K B K ; Simpson {EHE R BRRAME T, A THREMK;
E. Pielouty) &) BUK R , KAMBAL; MR | , KARSRA AR EARDUH:R R , KSR A A A AR
KW AP B, SRR ZREM

Study on Bird Resources and Diversity in Summer in Shulan City

ZHANG Baoliang' , WANG Hongyan®, WANG Bichen', REN Pengfei'
(1. Forest Survey and Design Institute of Jilin Province, Changchun 130022, China; 2. Jilin University, Changchun
130012, China)

Abstract; From June to August in 2022, the birds in Shulan City were investigated by the point — count method. A total of
63 species belonging to 13 orders and 32 families were recorded. The birds belonging to Passeriformes order accounted for
53.97 % of the total species. There were 9 species of national secondary protected birds, accounting for 14.29 % of the
total species. The recorded birds were mainly summer migrants. Concerning the Shannon — Wiener diversity index of birds,
the highest was in the natural forest, while the lowest was in the water area. Concerning the Simpson dominance index of
birds, the highest was in the natural forest, while the lowest was in the plantation. Concerning the E. Pielou evenness in-
dex of birds, the highest was in the water area, while the lowest was in the natural forest. The similarity of birds in the natu-
ral forest and in the farmland was the highest, while the similarities of birds in the water area and in other habitats were low.

Keywords; Shulan City; summer; bird resources; diversity

BRTEHRFAXRZ KPR LR, L
BREGET HAEEENVE, NERESRRET
WY AR REBEMNER" Y, B%L
REPEAE B/ BR T SR BEE A SR
O, LR BR T SR B ARSI 4 , R A 2P
PSRBT R R R BB Bt AR A

EF 2L TR A AR BRI HA T SR B
WA R, BRI, SRERFEE,

5 H #A :2022—12—21

ERTIEXIBSRF R RSP D, &
PR T 2022 4F 6—8 H, AARMXEF L AL
PEIR B A IR A2 S 28 B vp S 2R BVR A, B TR EE
BIZH X SRSEEMEIUR , b = 5 2B
RipRME—E R

1 ARRXHEER
fF 2 mHAb K B KT A i 5 AT

F—EEEWKFET(1985—)  F TR, TR, BT 4, EENEEF A S E RS RS0 T,

E - mail ;574482893@ qq. com,



oAb HBERA B 126°24" ~ 127°45" E 43°51" ~
44°38' N, ¥4 170 ~220 m, BB TR AW
HHRXFR, ZXIRE TR KEEENSE,
WS AFEBRKTE, BEEZRIBEESW, FK
P SRS F L HRIR4. 3 C Fk
7K & 683 mm, FESEHHFHBRE 69 % ,4EILFEM
25140 d, 33 X a g XA 19 % , VRS XU
13 %, SFEMRAKRER, MRAE, EXK
FAZE 20 km® DA LT IA 57 &, FEK R
B 4R R A ETTE

2 HARFAE

2.1 ERP|EF &

WRYE VAR 52 B S B 1 L A T BB, A
RAAERBBEV AL, HEFHEX 10 km x
10 km, 338 2 MK, BRE R 200 km®, |5
BOTMTEF4 557.05 km® 4.4 % , SR
SREFEDR . HRER R BB AA X BT
BB X R AR5 R A,

2022 £ 6—8 A, RAIME SEAR, B
X B PR RS 60 A, XWEI 442 50 m, A

WRZZETE] 5 min, 7 FH 8 ~ 22 fE A BEZEE, B
2 5 2 e 5 SR R, R IR IE R U A 2 B
MSRAFR R A E S KA g
WA L SRR B RIS, MR R
1R, At 580307 M R 7 M S 2R34T
103, AT RR SRARTHE R, BEHE G X,
Bl SRR TFio R, BRI IC R ZHE
¥E 04 .00—06:00 1 16 :00—18 .00 &K E S
I AT
2.2 EXEFX L

HRYE 2 2800 8 A 5 A 4 W e o, RIS
4 AR, — R RRW, FEHRRRAE
AR, FERRHEK SHRBERA, =R
ATAHR, it N TRAE AR, EE G
PRAFE AR, = Ak, FERQBEHIAR
TR KRS, WARH, FEGFHREA
KH,
2.3 BFLM

XoF ARAR Y VA A B v P R ARR R B4
PHBARETMT T (RELD

F1 SEMEEEAAR
Tab. 1 Diversity index and formula

LREETRE HEAK E-2a3
Shannon — Wiener Z4EME38% H= - X P.InP, P, RS { Fpg bR B 5 A YRR SR LA
Simpson L EEFREL C=1-%(P,)* P, 55 i R R ANMARB S TR RN R BB
E. Pielou 35 EFHEH E =H/InS H R BR85S AR
Margalef & B FHE D=(§ -1)/lnN S RSN BB BB B
a REEVE A WYIRE D TR B RS
be R=2c/(a+b
AEITE B /(a +b) o % A 71 B AR A
1382 #M 8 3252 B} 2 Fh, 2 H 52
3 ERE ﬂ Fh EIE B 52 ﬂ FoESE HE R
1Rl 2 Ffp EEH S5 1 B2 f, & 0 SR
3.1 B RMALR 3.17 % ;882 B S H WP ESEREF 1 H

AR FEEICFB N LA 63 F, RET
13 B2/ (R 2.%3) e LKA
217 B 34 Ff, o5 SAREUN 53.97 % BTBEHYE
K2R 6 Fp, BB 9.53 % ; BIEH B
TRES R, G BFEH 7.94 %; BB H S
1RE3 B, o5 SRS 4.77 % ; Phvk i B 5%
2R 2 BEEESR 1B 2 FA EEEHEE

— 28 —

1 f, B G SR B9 1.59 %

S BEE PR ME BB E S R T
10 % IR EN R Z AR ER, KT 1 %
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we A% B s ewm A X LAl
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H WH * w
Z
33 K EII4EP Aegithalidae Azﬁi% a”:dim : ** R C
34 TPl Sylviidae  EMEWIEE Phylloscopus schwarzi * S P B
35 W Phylloscopus fuscatus “* S P B
36 $ALHIE Phylloscopus borealis ** * T P B
37 HE4ER} Fringillidae BSLUEME4 Eophona personata * S P B
38 54 Carduelis spinus * T G B
39 &4 Carduelis sinica  * * R P
40 KB4 Uragus sibiricus  ** ** ** R P B
41 S5 5,8} Zosteropidae Zosteiﬁii%ileum *E *****§ P B
42 {A55#} Laniidae 41 BAAY Lanius cristatus  ** ** S P B
43 ¥ R1A%5 Lanius sphenocercus * S P B
44 Fi%H) Stumidae KA, Stumus cineraceus . S P B
46 i} Sittidae L5EM Sitta europaca ** **+ R P
47 #9B Corvidae WAFS Garrulus glandarius * R C
48 B 378 Corvus macrorhynchos * R G
49 J/NBE 3,98 Corvus corone * R G
50 KRG EL Pica serica  ** ** * R P B
51 # B} Passeridae 45M5% Coccothraustes coccothraustes ** R P B
52 BR% Passer montanus * *e+ s+ s+ R C B
53 #&B Hirundinidae FI Hirundo rustica  °* S C B
54 #J%H Falconiformes &P} Accipitridae  H ZHAERE Accipiter gularis s P I
55 K Buteo hemilasius * s P I
56 4 & Accipiter nisus . s P I
57 £ Falconidae L1 AR Falco amurensis  ** ** * S P I
58 41 #2 Falco tinnunculus ~ ** R C I
59 82 Falco subbuteo . s P 1
y .
60 H# 8 Pelooaniformes Phalaﬁ%j:cidae Phal;rffafg carbo h S P B
61 7% B Strigiformes F948%) Strigidae PBESS Bubo bubo : R P I
62 JEE B Anseriformes BERL Anatidae BEVEHS Anas poecilorhyncha s S C B
63 %% Aix galericulata e = s P 1

e EWER, T AREEM, T ARREF R ARES, S ARERS, TRIRKS; P ARGILHM, G
REFREEM, CARHH; IREEX R, B AR =F" W,
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Tab. 3 Species composition of summer birds in Shulan City

H R dERHR B E 4 % T i SRR E 4 s %
e 2 6.25 2 3.17
iy AE] 1 3.13 1 1.59
BiEH 1 3.13 3 4.77
wiEH 1 3.13 2 3.17
iy s 1 3.13 2 3.17
83 H 2 6.25 2 3.17
BSEH 1 3.13 2 3.17
®BIEH 1 3.13 5 7.94
Y AE| 17 53.12 34 53.97
#EH 2 6.25 6 9.53
PEH 1 3.13 1 1.59
B H 1 3.13 1 1.59
i3ig=] 1 3.13 2 3.17
&t 32 63

3.2 B XRAR4AR

BEHRBRH  BIREA 36 5, 5
BFEI 5714 % ; BEH 24 F, 5 BFEK
38.10 % ;Jk 2 3 F, 5 EFE 4.76 % .

MHBEM R EE AR 44 #, 5 &8
FRELY 69.84 % ; AR EEFR 8 b, 5 B A EN
12.70 % ;] Fifh 11 i, &5 SRS 17. 46 %

FHICRBER AP S8 9 F, 2504
AN HARWMLE a8 KE NS JRE R

TR ER RS Y2 R (R =F &
R, b B 68.25 % .
3.3 RFARAEFETEXSFELN

MFE4 FR[LIFH , &2 Shannon — Wiener
ZRHERBUA XA &R, REKZ, ATH
F7K I I 5 Simpson {53 B 15 B K B) /MK
KRR AR H KA THKS E. Pielou $55]
FEARBOA KRB /IMKIR 7K R AT AR R
SRR ; Margalef 25 B 48 BUN R BIAMRIK A R

% RSB, F, A 43 SRS RARCRE AT K,
MEZRFHE R BERFREEZLT . PF
F4 HEHHERETIRSHEEERSH
Tab. 4 Diversity index of birds in each habitat in Shulan City
— Al Shannon — Wiener Simpson E. Pielou Margalef
ZAEERRE RF BT BEEHRE FEHERY
4 H 30 2.67 0. 89 0.79 5.49
ATIH 14 2.10 0.83 0.79 2.85
K 14 2.15 0.85 0.82 2.83
RARHK 46 2.96 0.98 0.77 7.76

3.4 AR EFETHHAEMUEHEH
MRS AT A i, KA H A 10
PEAEECY 0. 81, 7 4 M AEF P& &, RESA

TARATARE RRARE AR LU B I , 7K I8R
HRRHAA AR BRI

— 31 —
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Tab. 5 Similarity analysis on birds in different habitats

AR &H ATH 7Kg, KR
A& H
AT 0.69
KR 0.57 0.27
KEM 0. 81 0.58 0.25

4 HFREIhie

AR FEIIEFF 13 H 32 £ 63 ff 24,
LM EES R ERERESHAERFEE. H
o, &IE B SFEE AT ESA, T
TFEMERESRBENEEMREEH K
JRBE A 2 A T B KSR A e 524518
TCEAL , AR AR, DR 22 35, EE LI
5x¥E, KNEEUHILF BERS R E, ZH
BEERESHEMREHX NS KA R M
gl

MRS B 5347, RAAMREY Shannon —
Wiener 25 £ 4 35 $X. Simpson £ & & 5 F A0
Margalef £ ERBHERS, HEEHE L
RN HEGERRE R HEYFHRER  ART
o, iR SRR EEHNHEFREREY
BRI, AT R AR A7 iy Bk 3 B s R H AL
M 7K 3 B9 Shannon — Wiener 2 F£ fk +5 £t i
Simpson {LEEEFEHAHXTBAK , i T3X 3 Fitk
BRAP GRS — SR EYEEED,
T, B RGE, KBEREYFFEER
K&, MWEEEM MRS, RAMAR H B H
IR B, &l T i X AL T AR OF R
PR/ 3. (1 s RSV Ny N o ) W S
5261 8 S, n 2 B 224k H A e Y
EMFEE , W] h SREME N EYRE,
HAn A 33 2 8] A AE R TS B R B

ZHL X Rt 2 R FE7E R B A HE, X 528
WT R, SR T RN SRS i, J
I, 8 T iR S 2R R, UK
BBHEM GRS, IRE B S LS
WA A TR
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Seed Characteristics of Seven Species of Carex Plants in

Changbai Mountain Area
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(1. State — owned Forest Farm of Baishan City, Baishan 134300, China; 2. Forestry Science Academy of Baishan City,
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Abstract: The application and seed characteristics of seven species of Carex wild plants in Changbai Mountain area were

reviewed in this paper. The volume — weight, 1000 — grain weight and size of seeds were determined.

Keywords: Changbai Mountain area; Carex; seed

EH B (Carex) SRR AR A H (Poales ) P HE
#}(Cyperaceae) , ZoJB T 434 3 MR, Bl —H:
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PR7F L KSR GRAG S5 T7 T A R4 E RVEH
ML, EEIK A X 7 PR R B A A Y R
THATRSE, WEHAE , THELERT, IFX

4R IR R T T RS, DA KRB X
HEEREYRT ST AAHRES S

1 HPR T %

1.1 4%

BB X 7 #PER R B
4y, AN AL L EE Carex bostrychostigma IR E
. Carex leiorhyncha. K& Z L Carex rhyncho-
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22 EHEMYMFRETRHERTXER
HHE

MFE 1 HAILIER,7 MERREAEEYFT
BERSATE T—9 H, A BEHRFIRKY: S REE
(15.2¢g - L") <cBREE(12.25g-L) <
RUEEE (163.36 g - L) < HBHLER
(308.00 g « L") <JPAEER(484.63 g - L") <

K EE (553.10 g - L) < g i &
(672.48 g - L") s PRI EHTFIRK N REE
(0.4l g) <HEBEEH(0.44 ) <BBEHE
(0.66 g) <HELFEE (0.75 g) < WA HEHE
(1.L13g) <BHELER(1.19g) < AHER
(1.82 g),

£1 REREOHTFEE.THE RTRELEWNE

Tab. 1 Seed volume — weight, 1000 — grain weight, size and theoretical seeding rate of Carex plants

wogw Rsos w0 TR el SRR

BHLEE KW 201657 H2H 308. 00 1.19 3.50 x0.90 x0.90 7. 80
RHEREE  KEEW 201647 H28 H 163. 36 0.41 1. 00 x 0. 60 x 0. 60 2.70
AEEE UEREE 2001659 A8 H 553.10 1.82 3.22x1.38 x1.38 0.79
mgEE LER 201848 AS H 672. 48 0.75 1.75x1. 15 x1. 02 11. 85
BigELR  EZER 201748 H16H 105. 42 0. 66 1.50 x0. 84 x 0. 84 4.35
HEZEE N 20947HI11H 121.25 0.44 4.90 x2. 10 x0. 44 5.25
BAEEE =3EH 201948 A2 H 484. 63 1.13 2.42 x1.51 x0.92 13.35

ERI BE 3k

RENEREBEHEYFHERE2EE, 2
), B AT R, bR T IR RR A
{E5h , B E T R H A R OR8N 25 F 7 T G A
o H—, IR IZR IR, BH - R
S8 AR BT PR AR VR B RAE AT M A
Fo W ERTEEMBREIRT , KRR
BFAE B IR BRI A YL LA, R B —BER
B B RE B R B A pE AR AL P, 25 =, &
MEMTPE, AR BEETMHETE ERH
WRE P AGTR
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Implementation Status, Existing Problems and Countermeasures of

Ecological Protection and Restoration in Changbai Mountain Area

LIU Huijuan', CHENG Ying®, GENG Wenxin', ZHANG Yao’, ZHANG Linlin*, WANG Xiaona®
(1. Key State — owned Forest Technology Service Center of Jilin Province, Changchun 130022, China; 2. Forestry Infor-
mation Center of Jilin Province, Changchun 130022, China; 3. Comprehensive Service Center of Fusong Town of Fusong
County, Baishan 134500, China; 4. Forestry Investigation and Planning Institution of Jilin Province, Changchun 130022,
China; 5. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China)

Abstract; The implementation status of ecological protection and restoration in Changbai Mountain area was described in
this paper. The existing problems were deeply analyzed. The countermeasures and suggestions for the problems were put
forward.

Keywords ; Changbai Mountain area; ecological protection and restoration; implementation status; existing problems; coun-

termeasures
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SHEEME. B TRESEFEAM, KE
IR ZRAR VB HE R IR BB, ATk
TREFRB RN, HEA 21 RIS, @it
SEHE R AR TR SRR e
TR, BRZFMEFRRBIRE K AR
BARWHER, K AL XAEFE BTG
B, EARTIRE T MR R AR R B 15 BAR
g, IBRKAILRESFEPBE, S
K H IR AT, R ENRET L —TiK
BITR B T %

1 EAHESR

A SRR B 1L XS Y R R R
HiER HYA M B T GEARTT E AT A O
i, KB EER 10.3 7 km®, 2 5 5 bk B
B 54.1 %

L1 BERAR
L 1.1 ZRARBEIEIR

BE 2020 3K, K H 10 XAl A e R
803. 8 J7 hm®, 5 &4 Ml FH T R 84. 3 % ;
A EH 736.3 7 hm®, (524 H M HEH
I 87.3 % ; FHERE 10 {2 m’, 524 HM
EREMNOL2 % , AP EATERE
137.1 m*; BMEERT2.4 % , TR H
B BN R, Bl T RER B XA
X R, EREEENYMEEEMLEY
ZREMECRE X, A BFAE A 4 000 A3Fp, BF A4
Y 4 900 KFh,

1. 1.2 {@H B IHRIR

£ A W XS R AR TH B R R
T FEH R A R, HEHEES
FIVE AR FTUR , A AL TL ATV B S v Fn gt -
LA AW AR, BE 2020 4£K, KB
I X 38 AL 29.2 77 hm?, Hod H 4RI H
22.4 75 hm®, 5@ S EHEK 76.7 % ; A T8
M 6.8 5 hm®, 5B BHEA 23.3 %,

1. 1.3 FERHEIR

BZE 2020 R, K g W X JEER
5.7 75 hm®, HPRARRMATEH 0.2 J7 hm®,
R 3.5 % s HAhFH 5.5 7 hm®,
h B R SRR 96.5 % o
L2 A AZRFHN
1. 2.1 ZRARBE R LR BUS B B L3

BEE RN TR BHEARTER=
PR TREFERERNLASTERER
THERSCHE , & R RMRARE KIEW , 15 1E R R
ARG AL HERAR, K TF A T3 M ALR R,
PRI R R EFTRCE B AR S E R 2
SR MR R, RS R E, MRA
PRI . TEZRAR T AUR & BLE DU K 1 R B,
PR — SRR, RIS G 2E B 21898,
1.2.2 RS UAER AT R FERE B RS
Wik R E#E

IERARILEHIER AR, Fgfte
BN A S E R A B A S A
R TR, £ Y SRR BUS BN
B3, HREiK A LWL XU RS E #7AE 30
MERRIX, b, BERERPX 17 4,4
R X 13 4, BE 113. 28 7 hm’ , H R
T X PRI WAE 75 B A= S A , R B
WY T A SR FRAES RS, K
HILERZ AR EP X (DTERK A WLED
R)BEMRAMAT “BEir A5 LY EAT X
R0, FE X 38 N B A S AR Y b K ZR AR B IR AR
P RETEEEM,

1.2.3 KIABERE SRR E

K A IR R IR Tl SR R A
TEUR RO IR MG EE DL KoK TR BB B | X 3K 3R
B A RIS BB, MIETLIE K KK B R
FeRE, AP 2K, R AREKH T 3%
K

WAN, A RIA G A LRI R T o EH R
Mol A= 25 TREEBE, Ak iE i TR A AW
BRI RABERBE TR BELKEE TR,
FH TR FH R E TR,

2 FEMEERE

ZER B DA S E R R R
W, KA X AR IB R T B RIEBE , bk
WIRS TAERA —E 240", RREs
RS IRE T M, A S AR T I T B B
i, SRR EF R, LB MR EE IR R4
ABHEBI,
2.1 RAME R A EBD

RARPRARA TARSCHE LART, oy T B 503



FEFRRTE, N RRBEESK, §15
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HH 82 %, LT ERAM, B E 2020 4E
K, XRBEBHEEH RN 613.8 F hn®, AT
226.2 77 hm® ,[EI81X 26.9 %
22 ZAHET R

Bk BF, KB WX BB R S
VIR AN ERERE /D, #2017 4£K
H AR X R AR IR A A LR B , BBk
STRARE BT 5 ] 71. 8 % , 4 FRIB SR E AR
T o LEA8 35. 8 % , A AR B AT ERE N
294 m®, BE 2020 XK, K A ILHEP KRB
A BARE T & LB 17. 2 % , 4 IR SSAKTE
U 5 LB 2 10 % , AP B A ER
2R 137.1
2.3 LA BEA

ZRARERSE B DB T B, AR W HE A0, Ak
XK EWAME LR ESVERE . KKK
e H ™ E, ~HEENESS R AR
BHEERER, ERREBAE A E RS2
W5, HRRERAR , B A ShE Y S A5
EAL RPN AEFEZ A E B, et
ABIfERE
2.4 BHBBRALTE

ERBBAFMARNFEFEIHNEE T, K
R EBRERIEA . I 40 4E3R, 25 F 1L
TRIAr T8 WA B 1 24 80 % T AR B HE
Fehb gk B A8 0 B HAK H W iR g 2 2 2
SE/NK L R I TE SR AP IR, JRK B &
T, B EAKIEES . BiAESR
A8, B A SAE Y S IR AL IR K A&
FNRAE A YWY Rh A B IR ES

3 XREIN

3.1 RkBE®

LS 2D b i oy AL e S e
RS EER LR RS, BT %KF
B 4R 7 B, PLR T35 AR AR R
BRI TR Rk AR A IR 45 ThhE AR
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3.2 EAREN
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3.3 FEHAMRF
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. 22025 4F, K H WX FAREFKE R
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Measures to Control the Source of Forest Fire Hazards

in National Forest Areas of Huinan County

SHI Yan', ZHANG Sen', YE Xinhua', ZHANG Jie', ZHANG Ying®, SHI Lei'
(1. Forestry Bureau of Huinan County, Tonghua 135100, China; 2. Jiujiao Street Office of Jiutai District in Changchun
City, Changchun 130500, China)

Abstract; The measures to control the source of forest fire hazards in national forest area of Huinan County were summa-
rized in this paper from clarifying the guiding ideology, objectives, methods and safeguard measures. The source control of
forest fire hazards was taken as an effective means to strengthen the forest fire prevention and extinguishing work in natienal

forest areas. The forest fire hazards in national forest areas had been effectively curbed. The remarkable results had been a-

chieved.

Keywords; Huinan County; national forest area; forest fire; control; measures
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Hazard Characteristics and Control Techniques of Some

Forest and Garden Pests in Changchun Area

FAN Shuyan', ZHANG Jun', ZHANG Jian', MIAO Li®
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Abstract; Based on the practice of forestry and garden work, the hazard characteristics and control techniques of some for-

estry and garden pests in Changchun area were discussed and summarized in this paper, in order to provide reference for

grass — roots prevention and control work.

Keywords: Changchun area; forest and garden pests; hazard characteristics; control
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