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Abstract

Taking Populus euphratica Oliv. as the test material, the Li-6400 portable photosynthesis instru-
ment was used to measure the diurnal changes of photosynthetic parameters of male and female
Populus euphratica plants under different canopy heights. Correlation analysis and regression
analysis were used to study the relationship between net photosynthetic rate and physiological
and environmental factors. In order to provide theoretical basis for plant growth regulation, the
results showed that: (1) The change trends of P,, T: and Ls of male and female plants of Populus
euphratica were all unimodal curves, the daily variation of C; showed a “V” shape, and WUE showed
a trend of up and down fluctuations. Gs showed two trends of “single-peak” and “double-peak” due to
different canopy heights. The diurnal variation of P, was synchronized with G,, and both peaks
appear at 11:30, while the peak of T, lags behind P, and G;s for 2 h. (2) P,, G;, C;, and T, of male and
female Populus euphratica all increased with the increase of the canopy heights, while WUE and L,
decreased with the increase of the canopy heights. At 11:30 and 15:30, there were significant dif-
ferences in Gs;, WUE, T: and Ls; between male and female canopies of 2 m and 10 m in Populus
euphratica. (3) The responses of male and female plants of Populus euphratica to various physio-
logical and environmental factors were different. The photosynthesis of leaves of female Populus
euphratica plants was more significantly affected by physiological and environmental factors than
that of male plants. (4) PAR was the most promoting effect on P, in female Populus euphratica, and
T.ir was the most promoting effect on P, in male Populus euphratica; T.i- was the most promoting
effect on T, in both male and female plants; PAR was the most inhibitory effect on C; of female Po-
pulus euphratica, and T.ir was the most inhibitory effect on C; of male Populus euphratica; Tai: has
the greatest promoting effect on G; in female Populus euphratica. All three environmental factors
have no significant effect on G, in male Populus euphratica. PAR was the most important environ-
mental factor affecting the net photosynthetic rate of female leaves of Populus euphratica; Ta.ir was
the most important environmental factor affecting the net photosynthetic rate of male leaves of
Populus euphratica.
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Table 1. Basic information of female and male samples of Populus euphratica

= 1 SRR EARER

P51 =B SFHIMA% (cm) F-HIB 5 (cm) IR (£E)
PR 20 23.23% 12.87° 11.17°
TERE 20 24.83° 12.70° 11.10°

e [F—SIAE T RS B 1 % R (P < 0.05).
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Figure 1. Diurnal variation of net photosynthetic rate of male and female Populus euphratica (left is male, right is female)
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HEMRIEJZ 10 m 4L 1 G HARIE G JZ 2 m 4K (5E 2).
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Figure 2. Diurnal variation of male and female stomatal conductance of Populus euphratica (left is male, right is female)
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Table 2. Comparison of net photosynthetic rate and stomatal conductance of leaves between male and female plants of Po-
pulus euphratica in different canopies

2. AMEERTRIEREM RELEaRER, SILFEHR

ot B i
2m 4m 6m 8m 10m

9:30 485+18a 508+142a 561+293a 648+293a 631+36a
11:30 11.36+1.45b 12.72+168ab 6.29+09c 13.07+158ab 1519+244a
i3 13:30 9.02+129a 1023+24a 945+25a 10.28+243a 10.24+3.05a
15:30 7.69+059a 9.35+202a 1055+3.22a 10.69+1.04a 11.69+23la

17:30 428+07la 528+202a 6.89+204a 628+127a 7.14%21a

Pr 9:30 392+178a 3.77+1.32a 514+163a 448+1.08a 483+174a
11:30 112+207a 11.77+298a 122+279a 12.77+367a 13.67+0.67a
i3 13:30 841+135a 9.05+099a 966+1.23a 944x222a 10.62+0.72a
15:30 714+17b  6.07+152b 7.35+011b 7.97+088b 1098x12la

17:30 436+14a 466x196a 489+24la 3.66+158a 4.97+094a

9:30 0.11+00la 01+005a 008+005a 013+0.02a 0.17+0.02a

11:30 0.16+0.01b 0.17+00l1b 026+0.0l1a 029+004a 0.32+0.06a

i3 13:30 0.12+0.03¢c 0.12%0.01c 02+0b 0.17+0.03b 0.26+0.02a

15:30 0.14+001c 016+0.02c 023+002a 02+00lb 025+00la

17:30 0.12+0.02a 0.14+0.03a 0.12+0a 0.15+001a 0.13+0.05a

G 9:30 0.13+0.05a 0.07+0.04b 009+00lb 01+002ab 0.15+0.03a

11:30 0.13+0.03¢c 0.17+0.02bc 0.29+0.03ab 027+012a 0.31+0.02a
i3 13:30 01+0.03c 015+0.03bc 0.19+0.02b 0.21+0.07ab 0.27 +0.03 abc

15:30 0.11+0.02c 015+0.01bc 0.19+0.02ab 0.21+0.06ab 0.23+0.05a

17:30 01+004a 016+0.0la 0.15+006a 0.11+005a 0.09+0.03a

e A —ATAF FBEROR B35 1 % 7 (P < 0.05).
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Figure 3. Diurnal variation of CO, concentration between male and female cells of Populus euphratica (left is male, right is
female)
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Table 3. Comparison of intercellular CO, concentration and water use efficiency in male and female leaves of Populus
euphratica in different canopies

3. NEEEAMMEER R BRIE CO.MREE . K FIRRERLLLL

k=
WG S HUMERER A

Kt SRR TR 2m 4m 6m 8m 10m
9:30 299.38 + 303.08 + 306.44 + 342.42 + 359.19 +

’ 61.05a 40.37 a 52.46 a 4148 a 33.05a
11:30 270.18 + 275.27 + 267.20 + 305.88 + 295.92 +

’ 17.31a 43.42 a 1450 a 28.96 a 16.81a
it 13:30 243.47 + 261.47 + 263.12 + 265.53 + 272.81

’ 31.87a 413 a 49.3a 38.95a 55.24 a
15:30 259.89 + 290.46 + 278.38 + 279.49 + 291.01 +

) 25.83a 19.06 a 37.76 a 16.28 a 37.63a
17:30 300.03 + 307.01 + 313.25 + 339.53 + 354,72 +

c ) 3.58a 12.41a 41.97a 18.09a 39.53a
' 9:30 297 + 278.41 + 306.46 + 32751 + 351.15 +
’ 69.01 a 61.34 a 59.95a 7.88a 45,55 a
11:30 253.19 + 270.75 + 289.91 + 302.24 + 280.36 +

’ 8.89 a 53.98 a 49.34 a 32.39a 455a
e 13:30 247.73 + 256.35 + 260.73 + 273.34 270.11 +

) 46.88 a 47.16 a 52.26 a 71.46a 18.05a
15:30 255.68 + 284.15 + 286.72 + 300.81 + 279.82 +

: 57.93a 55.31a 47.32a 31.37 a 14.33a
1730 296.13 + 307.07 = 318.16 + 334.4 + 343.71 +

' 11.62a 37.35a 69.55a 18.55a 15.29a
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Continued

9:30 3.12+159a 349+0.78a 235+047a 344+08la 3.21+0.64a

11:30 3.92+057a 3.86+091a 287+027ab 349+05lab 2.65+0.32b

I 13:30 268+0.68a 224+0.8la 163+1.0la 168+0.68a 159+0.86a

15:30 331+045a 3.24+£0.33a 3.43+0.65a 204+£0.32b 223+0.69b

17:30 282+0.09ab 3.03+038a 3.16+05a 192+04a 27+087ab

WUE 9:30 285+132a 237+132a 359+122a 156+0.14a 2.82+0.68a
11:30 49+06la 422+063ab 385+0.68ab 33+056bc 243+026¢c

T 13:30 268+0.86a 168+06lab 161+092ab 135+0.38ab 1.26+0.47b

15:30 355+041a 157+06Db 1.26+£0.29b 1.38+£0.63b 166+£0.26b

17:30 391+0.25a 321+039ab 3+156ab 181+039b 335+027a

E: FAT AR T RN 8 2% 57 (P < 0.05).

WUE 2RI & 528 B SE 4088 71 SR MERERR 576k 2 5 5 (107K 4 R L 35238 (WUE) B 2 1 R
s (K 4), HFE 11:30 LB HRME, 7E 13:30 B RARME, 5 X — B B A m S A v A
BERMzZERE, SILSEEA, MR TKRSEEL, SFEOKSFIHBERE. AREZRLE, &2 2 m
) WUE & T 56 )2 8 m. 10 m. 7£ 11:30. 15:30, $# R )= 2 m &5 10 m ) WUE {2 55 2.3 ; /£ 11:30,
13:30. 15:30. 17:30, WAMMERKTEE 2 m 5 10 m [ WUE {f 2 53 8.3 (4 3).

MiERERK [R] ) WUE ELBUA I, 78 13:30.15:30, Btk /2 10 m 4bH) WUE &35 & T HERR (S 4) - R 9:30,
I [] S5 BfERR 2 m AL Z 1) WUE K T H R & Z. MMk WUE i/ ME HBLEE 13:30, H 2 m 3
10 m Ak, HEREECBERR 7> 5K 0.1%. 33.0%. 1.9%. 23.7%F1 26.3%; M 11:30~13:30, itk a2 20 HlkE
KT 45.4%. 60.0%. 58.2%. 58.9%7F1 48.1%, KT MERRBF(EIT 31.8%. 41.9%. 43.2%. 52.1%71 39.7%.

K5 BoR, SAMERMERR 62 2 EE 2(T,) R IR 28, 37E 13:30 thIlsm KfE, 25 23N
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Figure 4. Diurnal variation of water use efficiency between males and females of Populus euphratica (left is male, right is
female)
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Table 4. Comparison of water use efficiency and transpiration rate of male and female Populus euphratica in the same ca-

nopy
% 4. E—EERGEEKR S FIFASER, EBRELE

e e
Y& SR (A
2m 4m 6m 8m 10m
i3 312+159a 349x0.78a 235+047a 344+08la 321+064a
9:30
e 285+1.32a 237+172a 359+122a 156+0.14b 282%0.68a
i3 392+057a 3.86+x091a 287x027a 349%051a 265+03a
11:30
i3 49+061la 422+093a 3.85+0.68a 3.3+0.56a 243+0.26a
i3 268+0.68a 224+08la 163+x10la 168+0.68a 159+08a
WUE 13:30
i3 268+0.86a 1.68+0.6la 161+092a 135+0.38a 1.26+0.47b
i3 331+045a 324%+033a 343+065a 204+£032a 223+0.69a
15:30
Vi 355+041a 157+061b 126+029b 138+0.63a 1.66x0.26bh
i3 282+0.99a 3.03x0.38a 3.16+x05a 192+04a 27+0.87a
17:30
i3 391+0.25a 3.21%+0.39a 3+156a 1.81+039a 335%0.27a
i3 155+045a 146+0.62a 24+12a 237+112a 196+165a
9:30
i3 139+1.12a 1.7+£0.79a 145+038a 285+0.08a 1.71+0.78a
i3 289+042a 1.29x0.16a 463+£043a 3.73x066a 575+092a
11:30
i3 238+094a 275+086b 317+0.28b 3.89+0.63a 562+057a
i3 3.38+046a 455+0.03a 578x0.05a 6.1+£0.29a 7.72+£0.56 a
T 13:30
' i3 3.17+057a 537x051a 6.02+0.55a 7+157a 8.41+091a
i3 233+0.27a 288x043a 307+047a 6.26+033a 521+0.16a
15:30
i3 201+087a 385+068b 585+033b 577+158a 6.61+131la
i3 155+077a 175+0.65a 217+0.1a 325+0.26a 263+1.38a
17:30
T 1.14+£025a 145+022a 164+088a 1.04+13la 147+0.65a
s M AR B B3 7 57 (P < 0.05).
...... " 2m —a—4m —X— 6m
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Figure 5. Diurnal variation of male and female transpiration rate of Populus euphratica (left is male, right is female)
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Table 5. Comparison of transpiration rate and stomatal limitation of leaves of Populus euphratica in different canopies

5. TRIEEMAM FEBRE, SILIRFIELLR

V5 2 B 1) o
2m 4m 6m 8m 10m

9:30 139+1.12b 1.79+0.79ab 145+0.38ab 2.85+0.08a 1.71+0.78ab

11:30 2.38+0.94b 275+086ab 3.17+028b 3.89+163ab 5.62+057b

e 13:30 3.17+£057¢ 537+051b 6.02+0.55b 7+0.57ab 841+091a

15:30 201+087b 385+0.68b 585+0.33a 577+158a 6.61+13la

17:30 1.14+0.25a 145+022a 164 +0.88a 204+131a 147 +0.65a

K 9:30 0.26 £0.15a 0.25+0.1a 0.24+0.13a 0.16+0.05a 0.12+0.06a
11:30 0.34+004a 032+0.04a 034+004a 025+0.07a 0.27+0.05a

ik 13:30 0.41+0.08a 0.36+0.1a 0.34+0.12a 035+0.09a 0.33+0.13a

15:30 0.36+0.05a 0.28+0.04a 03+00a 0.31+0.04a 0.29+0.09a

17:30 0.26+0.01a 0.23+0.05a 0.21+0.06ab 0.16+0.04 bc 0.2+0.06c

9:30 0.27+0.16a 0.31+014a 024+0.15a 0.19+0.03a 0.13+0.06a

11:30 0.38+0.03a 0.33+0.13a 029+0.1a 0.26 £0.08 a 0.3+0.03a
Ik 13:30 04+0.11a 0.37+0.11a 0.36+0.12a 0.18+0.03b 0.33+0.05ab

15:30 0.38+0.13a 0.3+0.13a 0.3+0.11a 0.26+0.07a 0.31+0.03a

17:30 0.27+0.02a 024+0.09a 0.22+017a 0.18+0.05a 0.15+0.03a
- 9:30 139+112b 179+0.79ab 145+0.38ab 2.85+0.08a 1.71+0.78ab
11:30 2.38+0.94b 275+0.86ab 3.17+0.28b 3.89+163ab 5.62+057b

Vi3 13:30 3.17+057¢c 537+051b 6.02+055b 7+0.57 ab 841+091a

15:30 201+087b 385+0.68b 585+0.33a 577+158a 6.61+13la

17:30 1.14+0.25a 145+022a 1.64+0.88a 204+131a 1.47+0.65a

e FA—ATAR RN B3 Z 7 (P < 0.05).

WERERR TR T, HLBCR B, #F 11:30. 13:30, &2 4m. 6 m KIHIAMERERE T2 R B ECE 4). Ml
PR TEZ M T, ORI HIAE 13:30. M 9:30~13:30, MERRFETE/E 2 m 4 m. 6 m. 10 m 4k, 3504 hn
T 127.8%. 212.7%-. 315.3%7F1 391.4%, I RKFHERRAOIGENE, MM 13:30~17:30, 7£2 m %] 10 m ik, #%

SRR T 64.9%. 72.8%. 72.8%. 70.9%71 82.5%, [&IEL AT HERE.

m 1 6 TTAN, SIAMERERR S ALIRFIME (L) HAS LI 2 “Baige” Y, T 13:30 MY, HIMHER
Ly ¢ KA 8.41 mmol H,O-m 2s7t, MERRAY Ls S KB N 7.72 mmol H,O-m 257, 2 5 2 N & . &2
L, TEZE 2 m i LmTE)/2 8 my 10 m, 5 WUE #H—30, MERRR) WUE 5 L B2, kAR R 2
FHIC(FE 6), 1 BAFL R HIMEL 2 M 7K 3 R FH R IR RN

ERERK ] L EEBC R T, 7 13:30, MEMERKEE 2m 5 10 m i L2 5% 8 %5 5). 9:30~13:30, i
HREZ2m. 4m. 8m. 10 m4b L fEM¥h0 T 53.0%. 39.0%. 120.1%. 185.1%, ¥k FHEkkiImEIE, i
7E 13:30~17:30, MRk 2m. 8 m. 10 m w24 FEAK T 34.2%. 54.2%F1 62.3%, 351K T HERR KT B -
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Figure 6. Diurnal variation of male and female stomatal limit of Populus euphratica (left is male, right is female)

[ 6. SAMMEESFLIRGEN BT (BERE, BE AL

3.2. HIMAFERESFENRAINEER

FHOG AT AT DS PR AN A B 2 (R 2V 50 RBRBE I T o] o R & IAEEN 1. @2 MRS LGS
B FIME A SPSS26.0 HEATAH AT (72 6) . S5 R WAL, fES A, AR LS T, 290 %
FIEMSE(P = 0.309%%), TikERRICHIEAHSSYE(P = 0.208); HHMMERRA Ls 5 WUE S£EZEIEMREP =
0.281%), fi kK AR IEAH (P = 0.388**); Mt T &M BEA 7, SAMMEMERRIY Ty 385 WUE 2%
FAESE, MR PAR 5 WUE TR B AH (P = —0.166), vk 5 535 U< (P = —0.262%); #AMME
Pk Col P LMWERFENML, 5 CREEE EMIXHEI R REUKIKN-0.232%, 0.315**F1-0.318**); fij
HERR IS TE B B MR (RO 28K Yk 9—0.074. 0.165. —0.176); #MMERk P, 5iE 22 i) & 2% IEH %
(P =0.289%), TMHEMRIGH]RAHKCME(P = 0.188); EHMMERKIIRHTHIAA Ly 5 T, 2 535 IEAHKC(P = 0.273%), 1
HERRTC B S AH G E(P = 0.145) 0 ZR6KF , SAMMERRI B (G VE F 52 A 3 D8 -7 R R 53 D5 F s ) LU Ik
HRE.

Table 6. Correlation coefficients between photosynthetic parameters of male and female leaves of Populus euphratica and
environmental factors, canopy height and leaf area

6. HME LA S HEIMERET. BESERMEREXRY

Pn G Ci T WUE Ls Tair PAR Ca 5t 2
G,  0.684**
Ci  —0.532** —0.147
T, 0.592** 0.674** —0.321**
WUE 0.176  —0.094 -0.338** —0.511**
! Ls 0.508**  0.130 -0.972** 0.309** 0.281*
. Tair 0.591** 0.477** —0.482** 0.679** —0.341** 0.506**
PAR  0.688** 0.567** —0.514** 0.661** —0.166 0.556** 0.734**
C, -0.232* -0.120 0.315** -0.247* 0.188 -0.318** —0.760** -0.218
FE 0.289*  0.519%* 0.336** 0.504** —0.328** —0.360** 0.116  0.118  0.166
L. 0.029 0210 0.329** 0.273* -0.311** —0.362** -0.017 -0.080 0.151 0.672**
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Continued
G 0.744**
Ci —0.528** -0.134
T, 0.607** 0.724** —0.318**
WUE 0.159  —0.169 -—0.344** —0.542**
" L 0.484** 0.056 -0.936** 0.208 0.388**
X

Tair 0.601** 0.499** -0.361** 0.700** -0.259* 0.327**

PAR  0.746** 0.560** —0.420** 0.745** -0.262* 0.387** 0.739**

Ca —-0.074 -0.088 0165 -0.251* 0.144 -0.176 -0.711** -0.136

wE 0.188 0.467** 0.303** 0.431** —0.386** —0.367** 0.105 0.120 0.142

La 0.001 0.121  0.248* 0.145 -0.236* -0.307** -0.050 —0.016 0.211 0.680**

e o P RIERAE 0.1, 0.05 KF ERRE.

3.3. AESHSHRRATFHLIERAS

B 7 BT — AR B ) — DN R AR TT 5. RN T I MERE R 2 [T i e . K05
R E COMRE . AL PESHER T IBERR, 2R Py To G Go5 PAR, X
TR MIRIRE Can Tair 3 DA T AT IZ D B M7, K IAT BB AL BIA T RE(E 7), 3K A K(Rreg 2)
Bk 3 52 KF(P = 0.000). AEIHFTFERTEAE H, ST MER Py IIERESE SR PAR, T #4%
HERR Py IR EAE IR IS Tars XS WIRMEMERR T, SRtV P B RO RS Tos XS BIRMERR Ci ORI
BRI PAR, X EIMEERR Ci (M{E B KA Tars XTEIMMENR Gs BRI IR KIIE Tarn 3
ANIAG T RIX M IERR G To i E M. PAR SN IR MERR i Fr 130t & R e B B 1 Ty
v AR 7Y 2 /R WA R DD ee LS i de S A3 B S APS I

Table 7. Optimal regression equations of photosynthetic parameters and environmental factors in leaves of male and female
Populus euphratica

® 7. AR A S SR SRR TS REYTSIE

AR RN T 8 RN PHRAKRE,
HGETER P, P, =—20.069 + 0.005PAR 0.000 0.494
AR ET, T, = -55.608 + 0.94T,;, + 0.103 C, 0.000 0.618
Jila] CO, ¥ C; C; =—124.381 — 0.085PAR 0.000 0.314
e SALFEE G Gs =—1.03 +0.017T;, + 0.002 C, 0.000 0.370
HEAHE P, P,=-66.524 + 1.015T,;, + 0.13 C, 0.000 0.617
) HBEET, T, =—27.617 + 0.551Ty; 0.000 0.620
b Jfile] CO, ¥k C; C;=-1.592 — 0.026T,;, — 0.003 C, 0.000 0.395

4. R ELR

HEVEREEM ANV R . ERAKERNL, ZHEYA S AP RIS KR RIS . KR
COKFE. LB/ 4 MFLRI T . AN EHEDO6 S F AR AR 52 B B A 3 DR R ER B8 R - PR S il 17 3
A F#A . 3 25(Scutellaria baicalensis Georgi) 1766 H ARk 21 WX 2k, AREBOLE “T
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K7 BL5[22]; #rHEH 01D YD BRI e, . B3RS I T R ReE R BLR, TR
R R TARIMR[23]. . B HIIEE TR BLRES, Ci BRI L, BB Gs B 51 ATy
HA SRR A G R 2GR P, BRI EZR K & HT55(2004) 15 6F 5 AR /AR 7E mn LA K 1)
ZHEIAL RS AT H AR 3T, G5 SRR IRRBH I S0 X7 A, SLRA A 2L < Big” A, P ok s
7 d A AL R R R e, JFIEE A AR TR S [24]; W SR AE(2008) I E T ARG AN A A
R HARE, FE I I G R R CO, IR FEI AL Py Xt L e NARRAE, 45K W] P, Bl PAR Fl C 36K
M K[18]; PERJE S (2010) 540 T AN H T RAREE, SHpi LB A SN T 5 RN FR RAEATH T, S
AKAZFH] PAR. Cov Ty MR FRMW, HAEMBIELSS Z MEWILE 5 HT[25]. FCHEIEE(2021) 5 5T
RIAMICEER OB E “pig” B, XE5AREFRER—[16]. AP RKI, AR P
Gev Trv Lo Y H ARSI I G /NS, T C BRI/ ni&sy, H P S5H i, s
B F(PAR. Tar Co) BEIFIEAAR, XEATAB LR —3K[26]. | P, FEARAJE F W] BE 2 B 9 iR FE F+
o AL SRR, B0 PAR RGE T i 6 R i Sl Py R

W AR R AR5y, EEMARRDEEER . WIRIER . 2% — R5 A S A
FEYUIMBCR, AMURIL T AT CEAE F B TARA B G 77 17 KPR RS, B R TR A1E FH B2
B, FOR/NK AR B A RKIE TR = PR S Ye e PEIPE R, RIS [R]5a 2= A7 B 6 & e 142 AE
ZES[27]. AWERLEREKY, #BATRE 10 m A LA S B3 & T 52 2 m. Schulze 25(1977)7F
X8 5 A% (Piceaabies) jet J2 6 A 1 FH FOBIE 70 A 45 212K 4518 (28]« Kull (2002)7R M1 R E A7 B AR
FEJFERZAREIAR[29]. AFFARLER KD, M 9:30~11:30, P, G T, FIIEIREEERR T HERR, (A
13:30, HMERRIE AR SIS E S TR, MERE)Z 10 m () WUE B3 & T #Efk . 9:30~13:30,
MEMRTEZ 2 my 4m. 8m. 10 m &b Lo AE FRSGME K T-RERR, TI7E 13:30~17:30, ME#A ) B MR RIRE R T RERE o
YATEIE R T, TRMEMENEL T, BRSBTS, R A ST 2
SRR, fET RSN ERE. SRR B (06 & 1E B 52 A2 B R -7 FERSE IR 1 1) S e L ok o
EN

X Py Trs Civ Gs5 PAR. Cav Tar 3 MBI FRATIEZ B34, 45 REK W PAR 252 A
PRI R e Al R i B ISR T, X 5 A F 3 045 AR FI[26] [30] [31]5 17 Tair A2 52 M B HE AR
R AR R B IAEER T, T XA Py RO TIEHE T, 5 R EEMREE(2016) (M 78 45 AR FI[32],
5 MERERE T, S B K A2 Taro 45 BATR, SHRMEMERR Y6 H AR SZ 28 38 D 7 ROA SR R T L [RIE A
(R ¥ A S S R (1) PR 53 DR 17 P Sl (AN ], 3K T A P 3l T A A 3 N S LR R AN [

E&UH
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