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Seasonal dynamics of carbon, nitrogen, and phosphorus stoichiometric characteristics of leaves of
dominant plants in the lakeside wetland of Bosten Lake and their influencing factors YU
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Abstract; In this study, the lakeside wetland of Bosten Lake was taken as the research object, and the
variations of contents of carbon, nitrogen, and phosphorus and their stoichiometric ratios in leaves of five
dominant plants of Tamarix hispida Willd., Suaeda salsa (Linn.) Pall., Nitraria tangutorum Bobr.
Phragmites australis ( Cav.) Trin. ex Steud., and Halostachys caspica (Bieb.) C. A. Mey. in different
seasons ( spring, summer, and autumn) and their influencing factors were analyzed. The results show that
in terms of overall situations of five dominant plants, contents of carbon, nitrogen, and phosphorus in
leaves are 350.27, 25.04, and 1.99 mg - g™, respectively; the coefficient of variation of leaf carbon
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content is the smallest (16.89% ), while that of leaf phosphorus content is the largest (65.71%). The
leaf carbon contents of T. hispida and P. australis are significantly ( P<0.05) higher than those of N.
tangutorum, H. caspica, and S. salsa, while contents of nitrogen and phosphorus are relatively low. The
leaf carbon content of 7. hispida in summer is significantly higher than those in spring and autumn, while
those of P. australis and S. salsa are the lowest in summer; from spring to autumn, leaf nitrogen contents
of five dominant plants show a tendency to decrease, the carbon/nitrogen ratios show a tendency to
increase, the phosphorus contents first decrease and then increase, and the carbon/phosphorus ratios and
nitrogen/ phosphorus ratios first increase and then decrease in general. T. hispida, N. tangutorum, and P.
australis are constrained by both nitrogen and phosphorus in spring, and mainly constrained by
phosphorus in summer; H. caspica and S. salsa are constrained by both nitrogen and phosphorus in spring
and summer; five dominant plants are all constrained by nitrogen in autumn. The correlations of leaf
carbon contents of five dominant plants with soil factors are not significant ( P>0.05), and are mainly
affected by life forms. The correlations of nitrogen contents, phosphorus contents, carbon/nitrogen ratios,
carbon/phosphorus ratio, and nitrogen/phosphorus ratios in leaves with soil factors are relatively strong,
and are mainly affected by seasons. Based on above results, it is suggested to apply phosphorus fertilizer
in summer and nitrogen fertilizer in autumn to improve the ecological environment and soil condition of the
lakeside wetland of Bosten Lake.

Key words: Bosten Lake; lakeside wetland; ecological stoichiometry; seasonal dynamics; dominant
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Pl ,80% VL E R KAETPAE S A2 9 A, s W
TS T AR R IS B — | A AR R T 2R, R AR ) 32
BEA N BRI ( Tamarix hispida Willd.) | 3 ( Nitraria
tangutorum Bobr. ) F1 £k # A [ Halostachys caspica
(Bieb.) C. A. Mey.) &5, BLA MY 3£ LA £ Hb 1 3%
(Suaeda salsa (Linn.) Pall.) 52 JH/AYE( Taraxacum
mongolicum Hand.-Mazz.) . %% 74 ¥ [ Achnatherum
splendens (Trin.) Nevski) JBFLH ([ Lysimachia maritima
(Linn.) Galasso, Banfi et Soldano ) . # Zi ( Scorzonera
austriaca Willd.) F1E i (Acorus calamus Linn.) %5, R
It v AL A 9 4 IS D DU R v R b A o 1 2
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PIEEREMN (Ass. Tamarix hispida—Phragmites australis) .
LK - P B M\ ((Ass. Halostachys caspica —
Phragmites australis) W B AN -5 5% B ( Ass.
Tamarix hispida—Suaeda salsa) W BN+ 22 F AL
BEMN (Ass. Tamarix hispida+Lycium ruthenicum ) 57
AHEI ((Ass. Halostachys caspica) F1 1 I ( Ass.
Nitraria tangutorum)
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Table 1 Basic information of sample plots in the lakeside wetland of Bosten Lake

e

. 5353 iz R /m FEAEY)
No. of . . . .
Longitude Latitude Elevation Main plant
sample plot
1 E86°44'57" N41°58'21" 1 049 W BARMI Tamarix hispida , =5 Phragmites australis , B SAMIFC Lycium ruthenicum
2 E86°44'57" N41°58'19" 1 046 RIEAZMI Tamarix hispida , 8 IEHUBE Cynanchum acutum subsp. sibiricum , 1 35
Phragmites australis
E86°45'00" N41°58"20" 1 047 WIEARMI Tamarix hispida , 752E Phragmites australis
4 E86°44'48" N41°57'52" 1051 | Nitraria tangutorum , 3 BEA Halostachys caspica , 7= Phragmites australis
E86°45'01” N41°57'51" 1 041 [N W/ N Halostachys caspica, ol Phragmites australis , h A K Halocnemum
strobilaceum
6 E86°44'55" N41°57'51” 1 040 JIEE Phragmites australis , A K Halocnemum strobilaceum , 5 JIUJIN Kalidium
Soliatum
7 E86°45'09" N41°49'06" 1 046 R EAZMI Tamarix hispida , BRHMIAC Lycium ruthenicum , L HTE Suaeda salsa,
WGFLE Lysimachia maritima
8 £86°45'06" N41°45'06" 1045 R Suaeda salsa, WIBHEMN Tamarix hispida , 7 % Phragmites australis , %
MRS Lycium ruthenicum
9 E86°44'55" N41°49'02" 1 067 WIE AW Tamarix hispida , B FAIFE Lycium ruthenicum , 1§ FL 5 Lysimachia
maritima
10 E86°44'51" N41°48'59" 1042 WIEARMI Tamarix hispida , "% Phragmites australis , A% Nitraria tangutorum
11 £86°44'53" N41°49'09" 1043 ERHE Suaeda salsa, MBI Tamarix hispida
12 E86°44'55" N41°49'03" 1042 W BAZMI Tamarix hispida , 753 Phragmites australis , $E30985% Suaeda salsa
13 E86°47'18" N42°01'03" 1043 LFEA Halostachys caspica, 3y W% Suaeda salsa
14 E86°47'17" N42°01'04" 1 043 AR Halostachys caspica , B WHE Suaeda salsa
15 E£86°46'37" N42°01'14" 1044 WIEARMD Tamarix hispida , R38R Halostachys caspica , £ )INR Kalidium foliatum
16 E86°46'36" N42°01'11” 1 046 FAVE YN Halostachys caspica
17 E86°46'28" N42°01'17" 1 046 WIBARMI Tamarix hispida , AR Nitraria tangutorum
18 £86°46'31" N42°01'20" 1 044 ERFER Halostachys caspica , {3 H ] Nitraria sphaeocarpa

AT 2020 4 9 (FkZ) (2021 4F 5 H (%)
2021 47 H (%) Sttt mE iA, &
H i E 3 R 10 mx 10 m BIFEAREETT  fERTHER
BETPIVR AT AR 3 TR 1 mx 1 m [l FEAKE
Ji o SRS FETT T R R R AR, (G
ROCKEEE 0.1 em ) I8 JIr A5 400 1) Ak v R M AR i

N TR =R/ R AL RS AR Y R b
B TERE O S5 BT A IR R, A
FHE T A = R 28 3 + M X493 + M ) 26
JE) /38 v M B = (RF b P R R B 4 bR
B/ FE L A R AR ) 1) SRR B0 X 100% , AH X 45 =
(HAAEPIRE T B OB BT Rl B A B EL) x
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Z 1) x100% . FIF GPS {5 £ HE ML 22 B 26 i
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BRNF)) M58 5 [l RS 20,001 g B RSkt ARG
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Table 2 Species information of five dominant plants in sample plots of the lakeside wetland of Bosten Lake

Fh A TR R Z SR/ em? JITAERE Hb AL HEE/ %
Species Life form Abundance Crown width ~ Number of sample plots  Importance value
W BAZMI Tamarix hispida #EAK Shrub 247 63 908.79 11 24.09
IR Suaeda salsa —AFEARUAR Annual herb 4305 49.87 6 19.39

H il Nitraria tangutorum HEZR Shrub 23 54 903.07 7 15.37
7525 Phragmites australis ZAFH: FAR Perennial herb 2 334 201.72 9 13.67
ERHUK Halostachys caspica K Shrub 752 21 172.17 11 13.06

1.3 HES

KA HH FE Kruskal - Wallis £ 50 A5 7] 9 Fh 22 [i]
DA [ — Wy RS ) 2 5 22 TR A i e 2L W
R H AR AR R 22 5 B 28 1, T 0 e A T I A5 AR
B, rstatix P20 HEAT BROEAG 56, XA 1l /2 BROE
RS R HTT Greenhouse—Geisser sphericity 1 1F
i Dunn’s test #4722 8 35 ; i 13 Pearson A G
M AITCAY 53 BT (redundancy analysis, RDA ) K5 5 48
Yot i R BRSO RS BRI T2
[E] AR SEHE , P AEEAT bonferroni A2 1E , il 48 i 35 M AG
BrmfE XA A R B A R
EFE 1 1 5 X 15 SR P J7 22 93 B (ANCOVA)
PbA AR TG A 20 I 35 A EAE TG AR i

R A AR 2 T H AR S B TR R AR
R de B b AE TR L, AR R AR
W ZE DL A B HAE R, 438 BT [l ) L
Koy~ NG+ ZE T RN R . UrA BUE i Yy
TER 4. 1.1 B rh k47, 8 Origin 2021 %k £ #l
R 4.1.1 2R,

2 HERFMN

21 SHABEIHAFHR A BEERELFEITE
ELEY LB

TSGR I 5 AR OL SR R B R
B M HAR AR AR 3, R 3 T AT
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Wb 5 FhOLHAE Y B B E i R ik S = VA
it WS R BRALL R LR LA R 350.27
mg - g 25.04 mg - g”' . 1.99 mg - g”' 15.91,223.61
1 15.43, WA AT =5 I 7 ik 5 5 ik &L LG Ak
WL LR (P<0.05) @ T A SRR A4 3
e, AN FASEMBSELME L REST
MIEAEMNA =5 R A s B s R & T
MIEEWL HE B RF A GBS EZR AR
IR GE M i R (H S A 4 R A
TR 22 N W 2, 5 FiOL S A Wy el it /U L
HE(P>0.05) 5%,

2% 3 I AT A S AR BAE Y Rk R B b
TR bR SRS B R Ah i R S RS R R AL
R (65.71%) 5 W B e b A ZRUB Eb i A8 S R 5l
BR300 49.519% 147 .11% ; M & S AR A L
(78 5 2R B/, 4390k 38.15% F1 37.95% 5 I flk
i AR S R AR /N (16.89% ) o 5 R ILHEAEY
R IE i R Ak AE TR bR 0 A S SR Ht
WO A R R L Y AR S R B B R 77 27% A
65.92% ; NI ERMIF = =25 i A 2= T i e b 19 248 5 4
RN,

F3OEHTEEWRIEM 5 MARED T AR R NS BRI R (X2SD)

Table 3 Carbon, nitrogen, and phosphorus contents and their stoichiometric ratios in leaves of five dominant plants in the lakeside wetland of

Bosten Lake (X+SD)"

T

Species Leaf carbon content Leaf nitrogen content

WA (mg - ) IR AR (mg - g ) RS RL (mg - )
Leaf phosphorus content

R R B L R
Leaf carbon/nitrogen Leaf carbon/phosphorus  Leaf nitrogen/phosphorus
ratio ratio ratio

Th  380.31+29.92a(7.87%) 21.54+5.49b(25.51%)  1.53+0.58¢(38.39%)

18.88+5.27a(27.93%) 284.56+106.74a(37.51%) 15.98+6.37a(39.87%)

Nt 335.42+55.42b(16.52% ) 32.85+10.54a(32.11%)
He 299.21+39.73b(13.28% ) 30.82+11.77a(38.21%)
Pa 399.60+18.36a(4.60% ) 23.87+6.06ab(25.39% )
Ss 271.04+40.00b(14.76%) 22.49+12.07b(53.68% )

2.15+0.68ab(31.73%)
2.74+2.02a(73.81%)
1.7220.69bc (40.39%)
2.47+1.91abe(77.27%)

11.11+3.44h(30.99% )
11.34x5.13b(45.23% )
17.83+4.86a(27.27%)
14.85+6.55ab (44.15%)

170.48+57.87b(33.94% )
138.67+55.68h(40.16% )
270.40+108.69a(40.20% )
148.55+60.26b(40.57% )

16.71+7.23a(43.29%)
14.446.79a(47.07%)
16.26+7.71a(47.45%)
13.08+8.62a(65.92%)

T 350.27+59.17(16.89%) 25.04+9.55(38.15%) 1.99+1.31(65.71%) 15.91+6.03(37.95% ) 223.61+109.91(49.15%) 15.43+7.27(47.11%)

DTh: KIBAEMI Tamarix hispida Willd.; Nt: 3 Nitraria tangutorum Bobr.; He: ihEEAR Halostachys caspica ( Bieb.) C. A. Mey.; Pa; /%3
Phragmites australis (Cav.) Trin. ex Steud.; Ss: thHIPH%E Suaeda salsa (Linn.) Pall.; T &K Total. [F%] ARG F R £ R 225 B (P<
0.05) Different lowercases in the same column indicate the significant (P<0.05) difference. 55 H1 1 438U 728 5+ 224X The percentages in the brackets

are coefficients of variation.

22 SHEBEIHAR A BEEREILEITE
BRI

I I R 5 AR OL AR B R
Frm M HAE AR F R I 1, 1A
0 E NI BN AR R (P<0.05) B TR
T FIRK T, 70 2 TN R o B i e ik 5 e R B i
F MR R A I - 35 A [R] 2= 45 8] O 2. % (P>
0.05) 7424k, 5 M LHAEYIM 7 B & B HF S 2R
LRI IR M B RO TR AR, BT R
MR iR AL T AT i R 3 i B LT
WA S, SR N i m, F IR
Z KR AR, (R b B - R L R S 2Rk
23 BEYHAR A BSEREUFITELN

FImEF
2.3.1 tRHBAMM TR RS EAAMFE T

5XER Ty R RIS 5 10 5 0 O S A D

i R B SR S T T A G
REEK 4, k4 vTAL B RS S+
HEHTHILEE(P>0.05) X LR, HHASES
TR B 2 RS A SR RN
F(P<0.01) IEASG; MRS HIRESA S =
W E(P<0.05) AR, 5 L sl a8 & ik 2 3
TEAR G s B R H ) 5 - A Sl o R RS R
SRS S A G s I B L S AR RS AU
S S 2 S i 3 IR A O ; i AU L S -
AUl = S E SAASTE WAATEME
AR A 3 A G, 5 3 pH (2 3 A
5%, 5 - HEE A 5 W IR A G, S e sk
iR R ECOHEIC, A, LA R BB
R B R A L FRR B e 5 P AR R
(LG I A & i RIS /K TN 148 pH (H) 38
BEMLLR,

TR T IV A 0 Y R AR S A I e R B
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[i] — ki [ — 38 hR P A 6/ NG TR F R AN R 22745 8] 22 53 3 3 ( P<0.05) Different lowercases of the same index of the same species indicate the significant
(P<0.05) difference among different seasons.

®4 BEERHEEHAZEYMHER A BIEREASITEL SRR TFHEXEY

B1 #HEEaREeRBEwt R S SeEREUFITERNETEN
Fig. 1 Seasonal variations of carbon, nitrogen, and phosphorus contents and their stoichiometric ratios in
leaves of dominant plants in the lakeside wetland of Bosten Lake

Table 4 Correlations of carbon, nitrogen, and phosphorus contents and their stoichiometric ratios in leaves of dominant plants with soil factors
of the lakeside wetland of Bosten Lake!)

54 FRIMHE R B Correlation coefficients with soil factors

PR e e et
Leaf stoichiometric index OCS TNS TPS TKS ANS NNS APS AKS TSS MCS pHS
Cp -0.04 0.12 -0.04 -0.02  -0.01 -0.01 -0.06 0.03 -0.04 -0.02 -0.07
Ny, 0.30 *% -0.18 0.39 % -0.07 0.36 == 0.08 0.14 -0.17 -0.08 0.19 -0.20
P, -0.11 0.01 -0.16 -0.16 -0.26+% -0.17 -0.26 0.27 = 0.01 -0.12 0.15
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4E3R4 Table 4 ( Continued)

S5+ HER PR REL  Correlation coefficients with soil factors

O A TR
Leaf stoichiometric index 0Cyq TN, TP, TK ANg NN, AP AKq TSs MCq pHy
C /N, -0.25 021 -032#% 004 -032#% -0.11 -022 024 0.06 -0.15 0.15
C/Py 0.08 0.06  0.07 0.19  0.27#%  029#%% 020 -0.16 -0.03  0.14 -0.21
N./Py, 0.31 *= -0.09 0.34 0.13 0.52 = 0.30 % 0.27* -0.27* -0.10 0.30 #%  —0.31 *x*

Dy MBS EE Leaf carbon content; Ny : M- H &7 i Leaf nitrogen content; Py . M 7 i Leaf phosphorus content; C, /Ny : M H#E L Leaf
carbon/nitrogen ratio; C; /Py : M R L Leaf carbon/phosphorus ratio; N; /P : M & B Lk Leaf nitrogen/phosphorus ratio; OCg: 3G HLIK &
# Soil organic carbon content; TNg: F3E4% 7% & Soil total nitrogen content; TPy - 3E4Wi 1 Soil total phosphorus content; TKg; F3E44f 7
& Soil total potassium content; ANg : F A A S & Soil ammonium nitrogen content; NNg: IR AR i Soil nitrate nitrogen content; APg:
+ R S i Soil available phosphorus content; AKj: + B R & 1 Soil available potassium content; TSg: + B AL B Total soil salt
content; MCg; 457K & Soil moisture content; pHg: F3 pH {f Soil pH value. * ; P<0.05; #*# . P<0.01.

FHA A S 5 T RDA HEFP B LI 2,
P 2 w2 g T A I Xk P B R B
i AR R S PR G 2R 1 i R AR 43 il
4 83.42%F1 11.71% , BitHK 95.13% , VLWATif 2 HliGe
A b I I e R W B AR I

0.8

ON.

pHs
AKy

T Axis T

®Ci/N.

TNy

[ TKs
Ci/P.

-0.8 | |
0.0 04 0.8
BT Axis T

Cy: I Bk 2 & Leaf carbon content; Ny : M A A& S Leaf nitrogen
content; P, : M F 87t Leaf phosphorus content; C, /N, : M FEE L
Leaf carbon/nitrogen ratio; C; /P, : I BB E Leaf carbon/phosphorus
ratio; N, /P, : M &L Leaf nitrogen/phosphorus ratio; OCq: +3EH
BBk % & Soil organic carbon content; TNg: 1+ 34 % & & Soil total
nitrogen content; TP ; + 325 i Soil total phosphorus content; TKj :
F L4 & Soil total potassium content; ANg: FIEEEAH & & Soil
ammonium nitrogen content; NNg: TS A A Soil nitrate nitrogen
content; APg: T3S & Soil available phosphorus content; AKq:
A B 2 Soil available potassium content; TSq: Eeb: PR =y
Total soil salt content; MCg: 137 7K Soil moisture content; pHg: +
3 pH {H Soil pH value.

B2 HEEHRREEHABZEYH AR SBIERELEITER
5+ EFH RDA HFE

Fig. 2 RDA ranking chart of carbon, nitrogen, and phosphorus
contents and their stoichiometric ratios in leaves of dominant plants
with soil factors of the lakeside wetland of Bosten Lake

TIERTHIRR,

TR 30 00 0 ¢ S PR T ) S PR R 2 R
W5, W15 Al e R B S BRGNS R & 2
S P A g i RO THE HER R RN
# LI XY R A B ST R AR R A R
i R E /MK U A A R i R SR
i AR SR EIEER TR A KE
SEA A | I i 0 pH (E R
PEE R R TR RS
232 BB R RS EAAMFEH T
89 SRR NI R AL A e
TEPRR BT 220 i 2L 6, 3k 6 Al Al ALl
Wy R B o3 i) 32 A 1 B AR T BN 2R T A2 HLAR

®5 BHEHEREEETERTFHEEEREY
Table 5  Significance test on soil factors of the lakeside wetland of
Bosten Lake'’

TRET  WaG mLEr P i
Soil factor  Axis I score Axis I score P value
0Cq -0.45 0.32 0.04 0.14
TNg 0.20 -0.55 0.04 0.84
TPy -0.55 0.47 0.01 0.40
TKq -0.14 -0.59 0.00 0.52

ANg -0.73 -0.02 0.08 0.04 =
NNg -0.39 -0.47 0.13 0.00
APg¢ -0.44 -0.18 0.01 0.31
AKq 0.45 0.08 0.03 0.21
TSq 0.12 -0.05 0.00 0.48
MCyg -0.39 -0.03 0.03 0.21
pHg 0.42 0.17 0.01 0.35

I)OCS; A B & Soil organic carbon content; TNq : AR
Er i Soil total nitrogen content; TPg: + B8 28 & B Soil total
phosphorus content; TKg: + 3 4 8 & & Soil total potassium
content; ANg: T HEE A A & & Soil ammonium nitrogen content;
NNg : ISR S & Soil nitrate nitrogen content; APg : 4 ERL
& Soil available phosphorus content; AKg: + RO S B
Soil available potassium content; TSq: 4 4 B3R A H Total soil salt
content; MCq: 3% 7K & Soil moisture content; pHg: F3 pH A
Soil pH value. *: P<0.05; =:* ; P<0.01.
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®o6 FEHTENRREMABEDH R A BIERELETERMHTE S (ANCOVA) S

Table 6 Analysis of covariance (ANCOVA ) parameters of carbon, nitrogen, and phosphorus contents and their stoichiometric ratios in leaves of

dominant plants in the lakeside wetland of Bosten Lake"

MR Bk Leaf carbon content

M HA & & Leaf nitrogen content M F Wi  Leaf phosphorus content

R ELSf Y
o et AR Mg Pl EETAM M P EERHM W P
SS MS F value SS MS F value SS MS F value
HETE R Life form 37 108.00 37 108.00 11.25 = 349.00 348.80 3.88 1.66 1.66 0.96
Z45 Season 11 286.00 11 286.00 3.26 2769.00 2768.60  36.88 i 46.69 46.69 32.26 %
HEE I ZET Life form x Season 17 571.00 17 571.00  5.55 3.25 3.25 0.04 12.25 12.25 8.89
A RA L R B L R A L
7 S Sfe Leaf carbon/nitrogen ratio Leaf carbon/phosphorus ratio Leaf nitrogen/phosphorus ratio
Source of variation WETHM ¥y PR EETHm Hy F mEVHm 8By P
SS MS F value SS MS F value SS MS F value
A5 Life form 10.00 9.88 0.27 33222.00 33222.00 @ 2.77 72.00 72.24 1.37
ZE7 Season 1233.00 1233.20 42.22%% 126 854.00 126 854.00 11.14%% 2411.00 2411.20  62.51 %=
HEERIXZETY Life form X Season 9.31 9.31 0.31 953490  9534.90 0.84 96.01 96.01 2.53

D x, P<0.05; *% . P<0.01.

FHEHE 2R 0 2 5 me i R AU i R AL B
Eb R LR LA 32 25747 1A S 2 R i), 2 306 1 DA R A 3
RV 3 BAE XX 4 AN HEAR T B i
R i R N B A 1 AR R A2 AR FH A
W E S

3 i fegia

31 sTABEYHRBR R BEERELFEITE
Lt SR4FAE

Wk R Bk eE T R R AR BE S AR W Y 27 43 A
MICER RO, R Y E KR T T abh @ 1) K &0
R ARBFIE XA FR A R AR T 2R K
(461.6 mg - g™ ) ) 30 3 B 1T s 181 3 e b A 400
A7 e 18855 i B /& & = T 2 BOF K7
(20.1 mg - g™") 120 ]S R A TR S 0 T T 0
AT BEAK D | A SUR bk b (A
BT AR AL T YRR R WO A
wmIhE, FYI Rk R R B L RE R R 0 X
FBE R FHRCR , R L RE S WO ) 52 8 SO AE X R
RO AHIEgE Y, A R B R B L
BT 2B K (4305100 23.8 F1300.9) 2, 3%
W 5 FhOLRE P RN R GRS, T RIS
B Y R A K SIS YRR A KR R
—E 1 R, 2R O X AR K 52
ERE A Y aE e HE e R a3 B mT DA A A
SNRDEAREAE R XA B A AR R

TERXEBEMERT CAUREREYN. Yt
F AW/ T 10 I AEY) A2 BRI, A T
20 W) F= 22 BERR R 2 L ARBETE 5 RS
R U LLAE 10 ~ 20 Y8 P, 3 BT 1930 i 001 700 7 38
AR K 32 EOAN W A 2L ] R, M B A%
B =R R fe S e B L AR LS A b 2
T AR Hu B | 1M R AR R
R R BMA B TR BRI U
5 R DL A Y W B AR MR =25 0 7 T 3R a5 A
B AR BE T RV 0 01 P 28030 T R SRR A A
EhHumE R R A2 W an DOl AT B
T R U AR 038 I R B R 25 50 BT ol
TR ER b Bl 28 X6 ASAIF 5 X ) B 3 1 1 B iR
ANRIAEI U oA R bR B8 RN TR] B
W REI I Rk R R Y N BRI B O AR AR R
BB AN ] . AW SE T, 5 RS E A R
B 75 e 28 e R KR /0 T R R B e S R U
R, FERFNBEHY T B EZTER, 4
FAY A P — 2 SR AR KR e R A
AR A A A BT T A BR M 8 3R e R ey
RERYIIR R B B B AT AR, X 5 R A ST
YA MR LI 75 #2 ( Picea koraiensis Nakai) & 57
o3 i KA ST R IE AT S A R — B, #h L
M AL SE T RAE AR SO, P I B AR A
R bR AU AT RESE DA #h HupsiE oy —4F
A REAKE W), 1T = RN BRI g 22 4R AL R ), HE
AR AN ], HLP =5 NI B R MIAR R 3R &3k, Al
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