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Effects of Rejuvenation Treatment on Nutritional Composition and
Photosynthetic Characteristics of Populus simoniixP. nigra Leaves
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Abstract: Exploring the effects of different rejuvenating treatment measures on the nutritional composition, secondary
metabolites and photosynthetic characteristics of Populus simoniitXP. nigra leaves, and providing a theoretical basis for
the establishment of the rejuvenating system of P. simoniiXP. nigra in forestry practice in the future. The 40-year-old su-
perior clones of P. simoniiXP. nigra were rejuvenated and cut into seedlings (the mother tree cutting seedlings were
used as the control group) by two methods of buried stems and buried roots. The differences in water content, total flavo-
noid content, and light saturation point among the three cutting seedlings were measured and analyzed. The results
showed that the rejuvenating treatment could significantly increase the water content and nutrient element mass fraction
of P. simoniixP. nigra leaves. Among them, the relative water content (81.600%) and total potassium mass fraction
(2.332%) of the leaves of the buried stem cutting seedlings were the highest. The contents of secondary metabolites
such as total phenolics (1. 633%) and total flavonoids (6. 214%) in the leaves of buried root cutting seedlings were sig-
nificantly higher than those in the other two leaves. The light saturation point (1 585.093, 1 730.273 pmol/(m*+s) )
and CO, saturation point (1 132.690,1 123. 560 wmol/mol) of the leaves of the buried root and stem cutting seedlings
were higher than those of the mother tree, which improved the photosynthetic capacity of P. simonutXP. nigra to a cer-

tain extent. It can be seen that rejuvenating treatment will have a positive impact on the nutritional composition and pho-
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tosynthetic characteristics of P. simoniutXP. nigra leaves.
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THREFMRERR, B, BRI AR MRER XA
TIEARIEAR 115. 89 /5 hm?, At A LA 69. 07 /5 hm?,
/N A 5 709% DAL
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ANTZERE o MR ERIEAMR, KR, SRR
a1, B MERTEE (U i RANUR RS0, AT R
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K, X R BETT Kb B e g5 £ 2 e 2k (Rl AL
RL), AR B E SR E L EREI8 ERARM
IR RIRBE R NS EEY . JHal, FE/N B
REJETT AT ENTHEENE , Bz 02k FIMErk =
A EAR , SATIIAS AR K A2 2 52 A e 55 PR DR 2R 56

R REA G e MR, T A B 2 BT 2 & A PR
PRI, (H 2 MR RIEIMEARATRE , SOk LA 7t
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FELABEH /N (40 F248) T A& L R Bk il g 4
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1 #RMGE

1.1 #HEEFESAE

MBI & 5557 I /R e VT B e >4 B (123721
38.03" —123° 21'43.58"E, 47° 21'43.58" —47° 21’
53. 81"N, {4k 257 m) i 178 HY 3 # 40 4= Bk N Ay
TR R R, WL 1, F T 2023 F4 HERRILE
FF UG /R T LR X E R AR AN R
(123°5635. 38"E, 47°20'52. 15"N) #H T HLFFIHAR S
ZhbH, 1) T 775 A3 TRIER R EBREE 1~3 em
FLEIARE 45, FEBI AR 50 om K, AT AR IR 2274 -1, 7 £
2~3 cm, M (R B 2) AR /5 1 DA 3R T 42
FEFULER 1~3 e MHLEURR R L ARFE BT AR 50 em K ATHRES
R AT A I 22 ) - 3 7 - 2~3 om, I R B,
2024 3 R R0 HEAR &b B SR A5 B HE AR A4S S AR
KBRS 2% 73 591 5 R e Fe A (4 10~12 em , #H 0. 8~
1.2 em) , TE55 55 IR /R R0 2 FR kA T BT 4 B 77
B CHEFFE 108k, BEE 3R, 762 G, deBah il
E TRE 5 4~6 52 22 JR T HR/IN— B kI B
MIFESHAESR , DARERHERR A VR B 2H

=1 NERHRREHREKR

Tab. 1 The source of superior individual plant of P. simonii * P. nigra

s = S It 2R AL AR B /m R /m fi12/cm
Number Elite tree number Location Geographical coordinates Altitude Tree height DBH
2 1048 iié ligil’é;z?”/]ﬁ 257 289 471
3 1049 L a 123°21'38.03 E 257 26.7 49.0

et 47°21'53.81"N
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1.2 NEETRRBE
1.2.1 HEEKEMLEERFTESE

2% T EDI S, NGA/N BTSN 5
B A [ A B R R R M SE IR AR
B7IK 8 h [E AR E AN i & B e e I & 105 °C
HEFE AT 30 min, L8O CHETEEEGEHRETHRE,
FhiE— P B S KR TR R R T B AT S K
BRAAR S K E . SEM IS 5, SRR
I3 EIEREE 43 BITE 665 nm (H-4E 2K a) 649 nm (H-43 2%
b) #1470 nm (FEEHE b2 I N 1S 8 BEE I it
HEOEFESH AR EE 3 RKRBCEAE,
1.2.2 T iR B A s S o 43 4

% 2 1 A8V 1 Folin-Ciocalteu Bt 1%, F| A
0. 1 mg/mL & & FERPR R T bR i i 2% TS 3 Pl
T R SR BURAE 765 nm I K N B CREME , 45
BrbruEph 2T S H R B R E AR G EE 3K
SREUEI{E o R FH X T B BR 55 £ 1 NaNO - Al
(NO,);-NaOH Btk 15 3 P4 i IO FF S HE B
1£510 nm K RIS EEEAE , HFES S BB T bRk
23t 5 I s B R 45 4, 1B E 3 YRR
SEEIE
1.2.3 HE2H 2. 2RAMERFEEST

FREUN A7 H FRESS 0. 5~1.0 g, JIA 10 mL #CA%
% fE 0 10 6 156 H,0,, BT B R B89 85 10 min, f512
HIE T H,0, /AR AE & B2 3~5 IRE RN A RE
NEBTNE R, REEER , R Fr 8 i A8
o FIH FP640 KGR (B BT 2 A TR
ANED A HIER 0.1.2.5.8.10 g/mL AR EE AR A FRLAR
SRFE R B AR v 2 ARPE Fr RER Y L R s A
B F2mEES . SRR aE [ E
ARG FR DA BHBR LT 5, 7E 700 nm K N IE
WA, A A bR 2T B H A 2Ry
o MIE 2R F 5T HCR FH KDN-102F H 3 7E & A0
(BB EIRAT) s PRI TR /N
B AR 0. 02~0. 03 ¢ THEFZM A, IIA K,Cr,0,-
H,SO, ARG & S min, R EFIIALSIEZ WS R A, R
FH B R 2 A N R R A
1.2.4 MFb&EREiERR

F2024FEFZFGH) (Rl %P 8:00—16:00
I [E] B, AR A I B (%o BRA, PR [ &2 4 4k
HER/N AR R RS AR REARIE . B
Y1 /NBAA T T R B S ARVE R AEAS AR R EL E TR
Ui S 2 4~6 Fr SE R R IT I D REIH-HE T E o {H A Li-
6400 {HEIFEAE A1 AN RN AL = BR AR A

] ) 0B /N A7 I e B 516 e S i 2 AT CO, M R T 28
T2 6 i 7 2T, 352 B IR S N SR, AR CO, IR IE N
400 pmol/mol , £1#5 Y58 86 £ 28 2 000, 1 8001 500
1 2001 000 800+ 600400200, 150,100, 50,20
0 pmol/(m?-s) ; Ml &t CO, M B g £ I, 8% B iR BN =
fid, ZLEE BTN 1500 pmol/(m?-s) , CO, ¥R FE S E N
400.,300.,200.,100.,50,400.400.600.800.1 0001 200
1 5001 800 pmol/molo &M KA CO, Wi 7 i 28 A #H <
SR IR - IEE R ST G & VR A 6 R F AL
HRRINORDE AR XS CO, MR BRI SRS
1.3 HELE

{6 FH SPSS statistics 27 FRA44F 3 Fh/ N BAZFT-H i B
BKE OLEERRNEFFIuR R 5 B S U
TR T Z 0T, v 55 S A A B R (R AT A
Z2FF DA (ws ) R VLB A B 2R 17 75 22 55 MG
16, E EEEAKES0.05, % R/ANE & Z L
(least significant difference, LSD) B E L 5% = 5
£ (Tukey's honestly significant difference , Tukey’s HSD)
FIK - 3B 5 K96 (Waller—Duncan) #1795 2 B LE
128+ 3% Fi Microsoft Excel 2019 #4740 8 23 D) & B 38
ZN i

2 ZR55H

2.1 EHENNEGITFEEH R EKENZIN

NI SR P S KB E S5 R WAL 2, e 2
AT, SR RIS AR S 4h A HH/ N SR AT 1 P S K
FIVEAN S 7K R 3 o T/ N B B i (R R )
I Fr (P<0. 05) , i EL I Fr T4 oo 0 208 B R T
xR B, H DA B AR FRAE 2 P2 40 b BE Z A T (.
S 2P SO B /N FRAA AR o R A S KR
EJ S AN o g AR (BT BT E
AT B /K AT 3 v T AR BT A o FH IS
B, 52 4h S B R DA B T/ BRAZ R R I Fr Pk 2 4
KA.
2.2 EHREXNEBITFBREHREEGEER
EFYENRIN

BEARSCH/ N BRI A R R m T
RO BRAD B - fl 1 (R R | i EC I 2R [
BRI BT T R B AN R AR A (L
ZREMEIAY DR PR BT AR S B
HERE Z B ERALE, W 1R, [FR, B2
AR B2 A S PN B A v T B B R B o
B B A RIFE RS TR A BEAR L B A
2 fiE b O G R IR 21 3 3 /K, BT R B 47 1 R
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ANAVNG FEFFRRIEFRMITE 0. 05 /K22 57 835 (P<0. 05) o Rl

Different lowercase letters indicate significant differences between treatments at 0. 05 level (P<0.05). The same as below.

&1

EHLBNEGHBEEH R ASBRNEFTERESH

Fig. 1 The mass fraction of photosynthetic pigments and nutrient elements in leaves of P. simonii %

P. nigra cutting seedling under rejuvenation treatment
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Tab. 2 Effects of rejuvenation treatment on water content and dry matter mass fraction in leaves of
P. simonii* P. nigra cutting seedling %
a3 BKE TR E 5 E S KE X &K E
Treatment Water content Dry matter mass fraction Saturated water content Relative water content
T 4

88.700 = 0.012a 9.300 = 0.002b 972.400 £ 0.217a 81.600 £ 0.103a

Buried stem cutting seedlings

AR

+
Buried root cutting seedlings 87600 0.019a

8.400 + 0.009b 1100.700 * 1.252a 65.100 + 0.052b

B
Mother tree

68.500 + 0.025b 24.000 £ 0.035a 321.700 % 0.561b 68.500 + 0.049ab

T AT AR/NEFER ARG ZES 23 (P<0.05).

Note: Different lowercase letters in the same row indicate significant differences between different treatments (P<0. 05).

2007 7.00 1

. g 600F

o2 101 ap =& so00f
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po 100F i @g
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T 0501 mE 2
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HTHHATT ST R
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(b) AT N AR 0y A B 4B
(b) The mass fraction of total flavonoids in leaves of P.simoniix
P.nigra cutting seedling under rejuvenation treatment

HUTHFAR R R
Buried stem Buried root Mother tree
cutting seedlings cutting seedlings cutting seedlings

(a) 52 4D b T/ IN B HFA 1 S R 053
(a) The mass fraction of total phenols in leaves of P.simoniix
P.nigra cutting seedling under rejuvenation treatment

E2 SHtEMERFEEHREHRNSSEHREED N
Fig. 2 The mass fraction of total phenols and total flavonoids in leaves of P. simonii* P. nigra
cutting seedling under rejuvenation treatment

Ty J5 et 3 B WS N 35 AR AL PR P PR FE ARt )
TR0, B H SR E SR ST E R
o M AIA, H T AR E 4 BN BT
A48 R S B0 3 & T WS L E
FERRESBEN) BT B R L oA
LRFEERSES SR LR EER, HERE
LN R 2R E ST E 5 T T, 4
BRAN AR 7 805 BT b A I S A PR AT
I Fr 2B TR 45 B0R 42, 332% , BB K T HAR KO B AN
BRI AR BT 166 1 S R TR 1 22 57 AR
D&, M EAERRNE, S ET/N B AR
KGR ERYIFRFR RS BIKE SR,
2.3 SHREX/NEFITIEE M F A6 5 B
ZREFESHNEZIN

WEYE &G RER S IR (PAR) Bk, 3 Pk 3/ NE A7

FHEE M R E R (P) AR LSRR —2, W
3R . HAr, 7E PAR{ETE 400. 000 wmol/(m’+s) A
N, 3 AL BN B A A R A P 2 A s B
FHEEH 24 PAR EIXBEIEAN S (LSP) f5 , P, AN FBE
PAR B R 1 A& A 5 2 A2 AL, SR IS A A ik A ST
FPRAS . H17R 3 AT, B 4B/ N BAG T Hd B H 3R
Wi TR (D) e R E R P, ) RCHFT S
(LSP) ] Eb B -4 1 A AN IR A2 FE B A0, BT &b
HFHEE AR P, | ECHE R B -1 B T G 0
MEIAE] 27. 032% , HAR M B AR IR 5 R IA ) 5
TR TR 55 40 Kb B i T T P B 222 (R ) Y
A 25 (LCP) B EL BE R B5  B 1 B, A &b
M SRR 2 R R B B K RS A
IAF]67.102% F125. 146%



1150 oI S R
—— W AN e R ,

25000 Buried stem cutting seedlings Buried root cutting seedlings Mother tree cutting seedlings
20.000 f

‘=2 15000

E3

o<

g%

2% 10000}

%2

e

<22 5000

R

b

-5.000 -

0.000 & . : s : - - . . . .
o.ggg{ £200.000  400.000 600.000 800.000 1000.000 1200.000 1400.000 1600.000 1 800.000 2 000.000
FAATEERST R /(umol-m2-s7™)

Photosynthetically active radiation
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Fig. 3 The light response curve in leaves of P. simonii* P. nigra cutting seedling under rejuvenation treatment

x3 SHLENEBTFEEHRXRNNSTESH

Tab. 3 The light response characteristic parameters in leaves of P. simonii * P. nigra

cutting seedling under rejuvenation treatment

BRAECEHEE/

MR TR 2. .1 JetaRI s/ FerME R/ R I R o 2/
b (pmol-m™-s™) - P -
Apparent . (pmol-m™-s™) (pmol-m™-s™) (pmol-m™-s™)
Treatment uantum yield Maximum net Light saturation point Light compensation point Dark respiration rate
4 y photosynthetic rate & P & p p P
@%ﬁﬁﬁ H . . 0.054 + 0.002a 20.851 + 0.682a 1730.273 + 404.380a 18.092 £ 9.148b 1.387 £ 0.655b
Buried stem cutting seedlings
SEARST H 0.050 + 0.005a 16.458 + 2.428b 1585.093 +110.371a 34.876 + 28.997ab 2.373 £ 1.542ab

Buried root cutting seedlings

(ST

+
Mother tree cutting seedlings 0.047=0.004a

16.414 + 2.103b

1513.517 + 84.161a

71.948 + 16.861a 4.216 £ 0.898a

T A—SAR/NEFERTARLEAZEEH(P<0.05). TH.

Note: Different lowercase letters in the same column indicate significant differences between different treatments (P<0. 05). The same as below.

BN, &R BN BAG G R R R
(LUE) ¥ 2 BUAB LAY B FZ AR il 2% |, BT SEBE S PAR
ERHY A s b R B I {E 5 X & PAR (B RIS
RIME NS FFEEREAK, (H 2 40 Qb P4 0 LE R A T4 1
TR R R K PR AR S, HE S
P& A & TS, W 4R, B, AR
AR R0 B /N A7 -4 B H - LUE fE B 476 PAR N
101. 383 wmol/(m?-s) AR 580 Bl PR IA 51 B K AHLL 73
HIZ19 5. 00% Fl1 5. 26% , i £ 36 F- 48 157 7€ PAR 214
200. 000 pmol/(m?*+s) RHAZIIEEAE , 2979 2. 63%, HEARA
P OEEFTRR AT Fr Y LU E I R v TR By 4
I ZHREFRAT AR N A7 P RSO F ERRE 0%
2.4 SHEEX/NEHM R CO, M R/ K&
HESESHZ

F 1] 5 BT, CO, M Rl 2R A6 L 2R Y 224

BRBAEFE . K COIKRE TN /NEHH RIS
AR (P,) B CO,MRFESE Kt Pis bFb. 24 CO,IRERY
KE( 1 000. 000~1 300. 000 pmol/mol Hsf , B IH- Fr &5 5
IR EF] CO, HIA A (CSP) FH: H B B A B AV e & 18R
(P, ...) % CO,MRFEAREEE AR, A i AR B P,
B2 N A, S84 H AR R
I EHERP, ) CO,HF & (CSP) 516 B B [ 1Y
I, WER 40 & HEAR A0 B f5 4 v M v B9 AR AR
(CE)E70. 093, #HELEFMIH Frimi > 1 1. 429%; i
S b P S R A B CSPES R T RERE ..
Ah, SARAL PR f5 /N BB A7 H B 1 CO, #ME B (D) =1
R P, TSR IGE R AE (R ) AME T BRI o bk
5K, & 4 b E ] DU /N B A B o, [F ki
i E AN L E1EHAE .
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Fig. 4 The light use efficiency curve in leaves of P. simoniix P. nigra cutting seedling under rejuvenation treatment

30.000
25.000
20000
T o=
.2
58
£ 15.000
35
=g
¥ 2 10.000
B &
a3
25000
®
0.000

—— ST —o— ML 1 —e— BRI

Buried stem cutting seedlings Buried root cutting seedlings Mother tree cutting seedlings

0.4oo 200.000  400.000  600.000  800.000 1000.000 1200.000 1400.000 1600.000 1 800.000

-5.000

y CO, ¥ /(pmol-mol™)
CO, concentration

5 SHLEIINEFMH R CO, N R i £ R %210

Fig. 5 Effects of rejuvenation treatment on CO, response curve in leaves of P. simonii * P. nigra

x4 SHLEXNEFM R CO, MRS ES MK IR

Tab. 4 Effects of rejuvenation treatment on CO, response characteristic parameters in leaves of P. simonii* P. nigra

B LA R o \
Htans BABRE R co, s/ CO, s/ SIFLEE/
pas . (wmol-m™-s™) 1 1 2
Carboxylation . (wmol-mol™) (wmol-mol™) (pmol-m™-s™)
Treatment . Maximum net . . . . o
efficiency . CO, saturation point  CO, compensation point  Photorespiration rate
photosynthetic rate
ii{ﬂ}ﬁga . . 0.105 £ 0.016a 25.746 + 4.358a 1123.560 + 20.171a 90.407 + 11.105a 8.175 £ 0.418a
Buried stem cutting seedlings
3 .
E*E.Hﬁgﬂ . . 0.093 £ 0.002a 22.876 = 0.211a 1132.690 + 4.205a 94.708 * 1.181a 7.693 + 0.134a
Buried root cutting seedlings
RAEIECE 0.105 + 0.021a 21.636 + 0.508a 948.067 + 96.632b 90.588 £ 11.571a 8.076 + 0.563a

Mother tree cutting seedlings
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3.1 FAEEHLEMNEGIFEEHASKE
:sEA

Wt (Populus) PRUECE 77 BETE RE 3% AR HUEE
P, B EON T R 2 B2 DO AR B R = B i
MR SRR, BT E B0 =46 (RIZRAL A
A6 PEAL) b X A @ R B R A — o AR i)
Bbp i ph L GRS WRBUUL , ™ BN T SR K
ERMEM TR RIEE S 40/ NB i R A
[7 Ff e AR L Bl AR, X% FpRll SE e B A B 93
FmiE L EMERET TSR Z G
HFRIHEAE RGBT K e, Rzsze)
FERR T8 R B AL B S HRAS (Ginkgo biloba ) I Fr &
K& TR, SR FEREIR SR 5 1Y
BRAT I Fr B TR E AURHE , X 5 /R 7845 SRAE —
B, BRI AR 4 b BN SR AA A B RO I 5 K
B EKEE) B & TR o
3.2 EHREMNEGHEEHRERYRN
=A1)

AR =) 2 A I RO 2 2 AR A R Tt
6 s B (AP FIE 15 S5 AR BT RE RO R EL & L a0
RBEATIERIN TR R F SR =R &Y
Tl P s PR 20 J 0 ok ) B 5 DA U LA SR A
E}K,YFZK\[ 14] % | #8 ( Robinia pseudoacacia VAR B4 AL I A
BZER S TIGETHI, K2 ARG MR
B R R A BT TR TR PR AL SR R AR
25 (Ginkgo biloba) M- h = & B B L & P 2= il H
PREGHE B IR s BhEa R IR RAE BT 1 75 4R
AEMRIEITE 4 OB, i qRT-PCR RGN A B 5 1
B A B e R R A B B A HE T e
U ER S B RZEE R IE T E S B AT L
ARG IR (Ginkgo biloba) M Fr NS B EARE H o A
TG FR AR O ER N SR Az P T P S A sl T
BT R T BRI BT, X B AR R AR A
FEORR R T HARMC B B Ah AR AT RERE I, HEA
SRR T RE ST, IR MORIRAEI R A H B
EHLHIRRE R — RN . XIARE AN ERIR R
A CLRFF IR G AL , AR R RN AR, B
BEFCAIRES T, Tl EE T IR AR ARz, R HY
RERMIAE . & 0 HEESEDESTARETR,
EA R 540 TG S E R AT WA
EFRUR RS BEEE MR R A KIGE O AR
R, BRI E I, B (Phoebe bournei)IH:

Fr R s B A R I SR 2D i . i
s=20pn 23 R 0H |, O A (Pinus massoniana ) W B 2 &R
BT AR R T B RN, Xt 5 AR A
M. PNERER ORI, E A A SR B A B
FEEFITE A oS, — Pl —HRERREEZEF—1
AT, (5N B 4 e HAi A A B A AR
N AR
3.3 E44EXMNERITEEMN SR
=41

HAEBRIENEYHI TSR SRR,
A A WAL B RE RV B B AT, Fr A w2
RERAT MRENNGEERES BN L HE—ERE
BB ORI H M A AR AR AU BE T Y SR S9N AR T A AR
RAREY . SRR SR B S AT S YL
(Caragana korshinskii) PRESEE AN, H-Froh - E R E Y
ST BHEA IIUES2 5 KB, E W (Populus
tomentosa Carr) P /KMy H -4 25 o B 73 B = il i 1
TR ARG N Z W IR X S AN A0 45 SRAE — 2K, e
M2 A EHEA BT s/ NE I Fr iR e Z R & 77
B MR A EEESERBE ST MIEMRA G RL 25
e RESE A EHGE I BB 7L, TEE AR 10]
HEHRUE TR KGR SRS ot
M S AT IR R SR S RHES 8. Hp R
TR (D) BT I 3P ERERI R B 1R, L2 AT
ISERRIFE ST FEARR AR R FE AN R A 14 442 ( So-
phora japonica) R F U i F RN H A I, B R
HzeE , HRME TR ER T, MR M E T
MR ERUAHEKH KRR, XEARHARFEES)
REPR S A B R & R0% & TR A RS 45
RERF. M RENAEGEEREBEMRIES S TEHEE
A, R AR E AV RE S, RERE—EREE
EREBETHABRR AR, BHIEPIANTERE
HE(Betula alnoides ) MR 2 B R A A E A 5
B 2 BT R A ES R S BT R e a1
FRE IR Z MM K. ARF7RFRE, 2820
JEFHEE A BRI S PR R K A R 5
TR NS 2 b B rT s B A m /N B
FAAREH T EEERAEETMRGE 1. HEYEH
I e ELEAMES ORI, LT s 6 AT 58 56 BRI A B
pAL G E R PO et VS PEARE RiER 2 N TR = E |
THEDEHND IR ERIREERELAE RN, AR
R E A ERRIEFREE T A R A VG R AT
XTI IE N RE T o W PR IR % S I T AL Wi
FARY58 55, SHEPIRM 5564 ¢, HAERRE R G ik
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BT AN, ERRESEPIEMR TR LB,
kAR ( Catalpa bungei )RS B2 A4 ( Quercus variabilis I=kS
B e HORE I 2% | T s HX T M RTEFEROR ,
= 2 & (Ternstroemia gymnanthera) N (Elaeocarpus
decipiens) M ¥ (Morella rubra) - %4 B8 (Castanopsis ti-
betana) A (Vernicia fordii ) B 5 IR 5 2R AE X B AKG
G X LERMETE M T E AN BRI E
FPEUIRREGE ST, AR, &8 2h (OB 5 -4 v -
JFr P ISP R SR SRR T B AR , 15 B T 2 5 LD R R
D EEMTRE IR . BKBRREY R A
B, R T2 4 OB AT AR D A RER il
EEZNE Y, FEETHEY EE R ENBEE
S5 LR ) I Bt ZRIA R 2 s AL 55000 o SERER
R RAE AR &t G ERBR BRI S
HIRE R 5 B I A R FHER N RERT LU, & S5
RRDEEERREA X, R rha g4
TR A A ERER FRCR AL B 52 T B3
e, HED A 2h OB AT DARE /N JB Az I IR MSORI F '
ERETHORE SRS &R F P AR BRI . RE CO,
Mg 2 ity 2 T DA B O R B e v S & R S R] €O, 7k
FBEREZ R, skIEPIFIAR B AR (Podo-
carpus macrophyllus ) BEAR B W I 38 2% 2% BH L X6f g &
AR E S . BHSEWRE, /N5 L
(Caragana microphylla Lam) M- Fr B3R AL RCR & T 25 1)
(Salix gordejevii Chang et Skv) , JE ~ I 5® ] CO, [FIfL
BEST, R Frxst - CO, HURT A BE JIRE 30 CO, AM R
CO, VA #5112 S MUK AR I CO, 2808 1) 25 B R AR
VAR T 28 SR B B R R A C O, MR S A B DA
oMz s RRAG, #I RERG I Fr AT CO, [RIMERE T, IRk &
SEER @A H COMBEF/IY . ARfFRHELLE
B T/NE I B B R E & R COo, Al
U A 5 BERAHEL , 2 0 A/ N B B A
MR CO, #Ma m AT BE i B SERF IR %, ZR S Wi B
KEFHBE BE GFFE /N H 3t CO, BRI 22, L H 2
FRFAHEAKSE: CO, FIRIFHBE ST, A /NBZ M RS
TERBE BB, X 5 FiARan Rt 23 s
M-8 RER/NEEH TR T2 4 0B 5
M FrE 7 il Kot &Rt DA A BB R R IR E
CHER M ANERTf . A 2B N NREOCEE R AU RK DA I
e R H S s E AL Y O HA5 8 MRS
FRESE, BRI SRAM .

4 g
ARHIFSE 5% I HE T AIHEAR 2 Fl g soxd /N BB Jo v &

LR PR (40 G242 AT E S0 R0 BE , DARF R4 1 A

FOR R, 73 A1 A [ B2 4y A B e o /)N PR A - 7R
T RAEREPI R SRR RN . S 40P
fem 7 /NR I Py rh s B R S A S R AR A DL
Fe Wb ¥ 45 R u R WY SR T8, A A T8G9/ A%
RIS BT R BE ST, T fie /s ELAE R Tl XS T~ 5
MR YRS R o HETAC B A A eAME R
Hi5f I B 328 22 R B B R 97 1 S 3 PR IR T 67 1029% 1
25. 146%; [F] N 2 4 AL B I B B S RER IR (R
HOL A R CO, WA S S A TR, i 5
SHEEA T/ NEMIR B ENI LS R e A R A
EH OB R B S o B AIHAR R AR AT PAfE /N
Rtk R BN, NTEB LR, Fr it — 2
fe EAE R L KRS T R P AR RSN . B
th, BRI B S KRS FR T R BT T R LR
NAFIES B 7T T 23 & It T BARAE B, i SEARAC BiLAE
T TH/INEAD IR AAH P S 7T R 3, TR B2 R]
BB “E AT R A IR /N R A7 52 2 47 (0 25 rh A oK
s B TR el B 73— YR T AL o

2 £ X M
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