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AR 330 B, # #% 3~19 a, 142 DBH (diameter at
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Table 1 Basic information of female and male

samples of Populus euphratica

PERL R FRem EEME/m SRR/
ik 8cm 8.33 7.53 8.10

12 cm 14.30 9.47 9.30

16 cm 17.67 11.27 10.37

20 cm 23.23 12.87 11.17
ik 8em 9.33 7.97 8.37

12 cm 14.37 10.00 9.70

16 cm 17.33 10.93 10.13

20 cm 24.83 12.70 11.10
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Table 2 Differences in branch, leaf traits and biomass among different canopy layers
R WERRAZ BT ERRAZ Y
Eita
/m 8 cm 12 cm 16 cm 20 cm 8 cm 12 cm 16 cm 20 cm
3N 2 14.86+10.47° 17.38£26.17° 13.51+2.11°  9.63+3.91°  16.29+5.42"  10.89+4.95°  10.82+6.82° 7.11£2.70°
fem 4 10.70+6.55"  14.03£7.38  11.31x4.31°  9.73+4.10°  15.87+4.26°  11.63£3.99°  8.55+9.95° 6.74+1.71°
6  16.81£7.32° 9.69£3.25°  10.52+£3.93"  8.3243.67"  12.61£4.30"  14.47£12.21°  6.59+2.11° 7.44+2 80
8 — 8.94+4.43" 8.73+4.17°  7.69+2.88% — 12.45+4.33" 7.20+1.66" 6.93+2.30"
10 — — 8.46+2.35"  7.2442.47° — — 10.56£13.79°  7.13+1.88"
12 — — — 6.81+2.60° — — — 6.55+2.18"
Y 14.5124.66°  11.68+3.66°  10.50+4.19°  8.2442.66° 8.24+2.66°  12.36+4.06°  8.58+4.17° 6.98+1.23°
Kok 2 2.06£0.37 1.99+0.43° 1.54+021°¢  2.22+0.40°" 233+0.31°  2.10+0.34°  2.03+0.38°  2.35+0.51°
/mm 4 2.124054"  2.08£0.63°  1.9040.38"  2.5420.52°  224+030°  225£034°  2254031°  2.77+0.26"
6 2.55+0.58" 2.20+0.42° 1.90£0.38"  3.07+3.78° 3.08+0.66" 2.68+0.60° 2.65+0.50° 2.80+0.41%
8 — 2.61+0.48° 2.24+0.36"  8.83%36.55° — 2.74+0.48"  2.67+0.56° 2.96+0.43°
10 — — 229+0.29°  2.69+0.50° — — 3.01£0.74° 2.61+0.42°
12 — — — 2.594£0.51° — — — 2.89+0.52°
¥y 223+033% 2.22+0.30° 1.97+0.31¢  2.56+0.30* 25540455  2.44+036°  2.52+0.43° 2.73+0.30*
AR 2 2.71£0.61° 2.95+1.02¢ 1.86£0.49"  3.60+0.21° 3.11£0.89° 3.75+0.51° 3.14+0.85" 3.67+0.33"
fem 4 3.18+0.71"  3.73£1.25° 2.0240.12°  3.89£0.54"  3.43=0.11"  3.96+0.60"  3.99+0.40"  4.31+0.66™
6 4.01£0.75°  4.02£0.89®  3.01+0.51°  4.11x0.26" 4.48+0.62°  438+t1.05°  3.99+0.68"°  4.53+0.38"
8 — 4.27+0.86" 3.30£0.39°  4.21x0.06" — 4.43£0.74°  426£0.70"  4.45+0.38"
10 — — 3.53+0.22°  4.22+0.20° — — 4.64+0.50° 4.66+0.21°
12 — — — 5.22+2.00° — — — 4.60+0.33°
¥y 3.24+0.72° 3.74+0.71° 2.88+0.54°  4.19+0.51* 3.45+0.84°  4.13+0.58""  3.96+0.72° 4.26+0.48"
AP AR 2 0.78+0.04° 0.85+0.03° 0.67+0.08" 1.00£0.08d  0.81+0.11° 0.91+0.05° 0.90+0.04° 1.02+0.05°
/mm 4 0.83+0.03" 0.92+£0.08*  0.81x0.13®  1.07£0.06°d  0.90£0.13"  0.94x0.07°  0.920.04° 1.12+0.07*
6 0.94+0.14° 1.01+0.03®  0.86+0.07°  1.18+0.06" 1.2240.19° 1.07+0.04° 0.98+0.06" 1.20+0.10°
8 — 1.06+0.08" 0.98+0.20° 1.194£0.08" — 1.394£0.09° 1.08+0.07 1.2140.10°
10 — — 0.9340.06" 1.21£0.01* — — 1.48+0.06" 1.24+0.07°
12 — — — 1.31+0.06° — — — 1.43+0.05°
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W MERRAZ BT HERRAZ B
£zt
/m 8 cm 12 cm 16 cm 20 cm 8 cm 12 cm 16 cm 20 cm
) 0.85+0.09¢ 0.95+0.09° 0.85+0.12°  1.13+0.11* 0.98+0.22" 1.01£0.17°  0.96+0.13" 1.16+0.11*
- 2 11.98+528"  12.69+6.40° 7.00£1.98"  17.11£6.56™  9.95£320°  14.02+4.82°  9.93+3.38°  16.77+4.16"
/em? 4 11.68+£3.48"  14.17£8.01°  10.03+£3.40°  19.95+6.21°  12.52+5.12° 12.70 £3.33"  13.06£3.32°  17.76%5.74*
6 15.82+5.06°  13.44+4.12°  10.66+2.76"  17.01+5.58™  19.17+5.34" 13.84+3.11"  15.56+3.92"  18.67+4.75"
8 — 17.62+6.08"  10.88+3.36°  17.49+5.98® — 13.76 £2.66"  13.23£3.72°  19.43+6.36"
10 — — 11.10£2.78"  16.67+7.81" — — 16.13+4.34"  17.16+5.33"
12 — — — 16.42+5.97° — — — 16.93+6.07"
Y 13.16£2.82¢  14.48+2.75° 9.93+1.93°  17.44+2.77"  13.88+4.28"  13.58+1.65" 13.58+2.82°  17.79+2.60"
I H g 2 8.47+0.49°  7.94+1.33" 7.89+0.61°  5.53+£0.21° 8.86+0.79° 7.11£0.13"  7.64+0.68" 7.00+0.68°
4 6.47+0.92° 6.97+0.69"  6.89+0.46"  531+0.27° 7.17£0.33" 6.86+0.84"  6.97+0.38°  6.31x0.90"
6 6.44+0.39° 6.69+0.81°  6.42+0.46°  5.61+0.41° 6.94+0.67° 6.64+0.49"  6.81+0.34°  6.19+0.69"
8 — 6.42+0.73" 6.19+0.80°  5.56+0.05® — 6.11+0.13" 6.67+0.80"  6.14+0.47"
10 — — 5.86+0.38"  5.33+0.22* — — 6.28+0.41° 6.00+0.73™
12 — — — 4.78+0.54" — — — 5.67+0.22°
Xy 6.99+0.95 7.22+0.714 6.38+1.04®  5.57+0.78¢ 7.44+1.14%  7.18+091*  7.34+0.97* 6.50+0.77%
KT 2 0.13+0.09° 0.120.09" 0.07+0.07°  0.13+0.07° 0.112£0.05° 0.13+0.06°  0.12+0.09° 0.19+0.18°
/g 4 0.14+0.09° 0.13+0.11° 0.09+0.05°  0.16+0.09"  0.21£0.06 0.14+0.05°  0.18+0.17° 0.21£0.13"
6 0.2940.21°  0.29+£0.21° 0.09+0.04°  0.14£0.07  0.50£0.31°  0.22+0.12°  0.19+0.09" 0.22:0.08°
8 — 0.26+0.14° 0.14+0.08"  0.19£0.09* — 0.25+0.13*  0.23+0.08" 0.23+0.08°
10 — — 0.17+0.08"  0.17+0.10™ — — 0.33+0.17° 0.20+£0.08°
12 — — — 0.18+0.08" — — — 0.22+0.12°
S 0.19+0.12%  0.17+0.08* 0.11£0.05*  0.16+0.05* 0.27£0.23*  0.19£0.07®  0.21+0.10° 0.21+0.06®
IRy 2 0.10+0.03" 0.12+0.01¢ 0.10£0.05°  0.20£0.06" 0.09+0.05* 0.13+0.03°  0.09+0.05° 0.21+0.07°
TH/g 4 0.13£0.04°  0.13x0.01°  0.12£0.06®  0.23£0.05°  0.12+0.05°  0.18£0.08"°  0.16£0.02°  0.24x0.07"
6 0.18+0.07" 0.16+0.00" 0.17£0.04®  0.26£0.04®  0.20+0.07" 0.20+0.01° 0.19+0.04*  0.24+0.05*
8 — 0.18+0.01° 0.17+0.03*  0.25+0.02* — 0.20+0.01° 0.20+£0.01°  0.26+0.09"
10 — — 0.19+0.01°  0.27+0.01® — — 0.23+0.01° 0.31+0.02°
12 — — — 0.29+0.01° — — — 0.36+0.02°
Ty 0.14+0.05¢ 0.18+0.05% 0.14+0.09¢  0.25+0.06* 0.14+0.06°  0.18+0.05®  0.17+0.06" 0.23+0.05"

n=612; /N5 5 BE [ — A B AN [ o 22 [ 10 22 57 25 0, RS P B AN TRl B 2 ] B4 22 5 (. 35 1k, P<0.05

Wt 57 6 2= 1 JEE ) BT O AP A | I A AL
RN, R R N (R 2) o MERR A AR B R
KB 6 )2 w55 J3E A H A 35 e/, {ELRE AR A 8 em
i 825 U/ 5 ME R 25 A8 B SR IR ME AR 20 em £
I A A A S i 3 MERERR 8 L 16
com A48 [ B A i T AR BE 3 e )= e BE B4 4 e 3
T, 20 em A% By 64 45 A Pt T BRIC S0 55 22 e 5 T E AR
M E7E 8 em A2 [ B e = i L A3 0 G i AR
A, IR B AR 20 om A2 B AR T H A JC 1 3 84k,
RAAZY I B EHIN ;20 cm BB IR AL

R 5 K 2 S 2 m B 12 mAb, HERR )
ST 45% .31% .38.46% K 45% , T A bk 43 1) 43
T 25.34%.40.19% .15.78% K 71.42%., MEHERE %
TR YR bR R A= Wy e i A e S22 v R 1 T 2
ITE

22 B MESENERKXER

AEREHERR HESEHNERXR
FEATR 275 B BT, 347 e AR | A S TE
ASRIAFAER BF AR (B 1.8 2),BR T 12,

2.2.1



N NS
120 i 7w 43 %
1.5 0.8
A ® F-8/5=-0.59(-0.64, -0.54) B Prsiy=02
I . ® F-12/5=-0.59(-0.63, -0.55) o ° Cs=0.63(-0.60-0.65)
1.4 N  F-20/5=-0.60(-0.66, -0.54) 07 v Ny o o oLowisn006
5 ’ Y ° -C.’S:O.66(-O,62,-0.69)
13 e
R 0.6
g N
= 12 | =
= E£05
211 = .
04f M o -
10F T = F-8/5=-0.60(-0.65, -0.55) AN =
o F-12/5=-0.64(-0.67, -0.61) L .
asf Pirs1220=0.99 . 03} & M-16/5=-0.61(-067,-0.56) 5 .
7| Cs=0.59(-0.57,-0.62) . 2T v M-20/5=-0.68(-0.73, -0.64)
0.1 02 0.3 04 0.5 0.6 0.6 0.8 1.0 12 14
lghi & lghi &
1.00
015k€ « @ = F-8/5=-0.35(-0.38, -0.32) D F 4 P16/5-054(0.48, 0.60)
VS o ¥ © F-12/5=-0.32(-0.35, -0.30) 095} - M ¢ F-20/5=0.53(0.47, 0.59)
6 0 M-12/5=-0.53(-0.61, -0.46) .
0.10 %§ ° ¥ M-20/5=-0.54(-0.56, -0.52) 090}
] .
X V%V o 000 — F
= 005} g v M 0385}
0.80
= 0.00 =
28 =
o 0.75}F
0.05} S~
P(F-x,lz):0~19 Sl 0.70 }
C5=-0.33(-0.31,-0.35)
-0.10 Poi22070.78 0.65F P =0.73
Cs=-0.54(-0.52,-0.56) ' o Cs5=0/53(0.49,0.58)
015 L L 5 1 L 060 1 1 L 1 1 L
0.6 0.8 1.0 12 14 1.6 0.6 0.7 0.8 09 1.0 1.1 12 13
Ik & gk Kk

SRR RAR B AR 455 AR 95% AR DX 1] 5 P oAy 1o ) AR 0 S B 5 Cs ARFRBEIRIRER S F L MERR s M, bk

K1
Fig.1

16 om 12 B, HERRASRL 5 A 1 258 0.99/(95%
CI=0.87~1.12) F110.99(95% CI=0.91~1.08) , ¥ 5 1.0
Jo i 22 5, Ul B H TR AR B b A7 A A AN A G
R FO A ME IR AL S5 RSO AR AR A L
TR v R RO A AR K OC R bR Sl AR
KAEPRIECH (n=18) K T Mtk (n=14) , iX E K55 78
T BT AMIR AR A S5 AR AR I TS Y
AR R AN R T MR

IR AR Hr T DL (L 1L & 2) AR (8
12.20 em £ i ) B ASCHL 43 1] 5 i T AR A 2 )
S AR IR, R -0.59(95% CI=-0.57~
-0.62) F11.35(95% CI=1.32~1.39) ; 4K (16,20 cm
BB ), BOH 5 e AR R R R R R, O 1.28
(95% CI=1.24~1.33) , 1 W] HE AR AS K A K 080/ 1Y) 3
JEE R T I T RRLES o %) 3 B AR KAZ B (16,20 em)
FRVBCREL IS S B2 /N T it T RRUE N A B . AR (8
12 em A2 B) HoR R RO S AR A 43 I AR AE B Y
e[| B3, K -0.63 (95% CI=—0.60~-0.65) Fl 1.50
(95% CI=1.24~1.33) ; ifEfE 16 .20 em BRI AL K 5
AR AR B LRI R S -0.66(95% CI=-0.62~

AN R B BOB 5 PR A AR KOG R

Growth relationship between branch length with leaf traits at different developmental stages
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Fig.2 Growth relationship between branch thickness with leaf traits at different developmental stages
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Fig.3 Growth relationship of shoot and leaf biomass

at different developmental stages
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Fig.4 Growth relationship of shoot and leaf biomass at different canopies
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Fig.5 Growth relationship between shoot biomass and leaf traits at different developmental stages
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Sexual dimorphism in allometric growth relationship between branch
and leaf traits of Populus euphratica with changes in
developmental stage and canopy height

Zhai Juntuan, Chen Xiangxiang, Li Xiu, Zhang Shanhe, Han Xiaoli, Li Zhijun
(Key Laboratory of Biological Resource Protection and Utilization of Tarim Basin / College of Life Science and Technolo-
gy / Desert Poplar Research Center, Tarim University, Alar 843300, Xinjiang, China)

Abstract: Populus euphratica with heteromorphic leaves plays an irreplaceable role in maintaining the ecologi-
cal balance in the arid desert area of Northwest China. It is of great significance to study the relationship between
branch and leaf morphology and biomass and to explore the strategy of resource allocation for P. euphratica. By
measuring the morphological characters and biomass of annual branches and leaves of male and female P. euphra-
tica at different diameter classes, we studied the relationship between male and female branches and leaves of P,
euphratica, at different development stages and canopy. The results showed that the number of leaves of male
and female plants decreased, and the diameter of branches, petiole length, diameter of the petiole, leaf area, the
number of leaves, branch dry weight, and dry weight increased with the increase of diameter class. Further anal-
ysis showed that there was an allometric relationship between the branch and leaf morphology of male and female
P euphratica with different diameter classes. The morphological transformation speed between branches and
leaves was faster in males, while the biomass conversion efficiency between the branches and leaves was higher
in females. Also, there was an allometric growth relationship between the branches and leaf morphology of male
and female P. euphratica at different canopy heights. With the change in canopy height, the transformation speed
between the branches and leaves of female plants was faster, while the biomass transformation efficiency of male
plants was higher. There was an allometric growth relationship between male and female branches, leaf morphol-
ogy, branch dry weight, leaf dry weight, and leaf morphology of P. euphratica in different diameter classes or
different canopy layers. In the high canopy and mature development stages, P. euphratica may efficiently provide
water and mineral elements for the leaves with large petiole length, the diameter of the petiole, and leaf area
through shorter and thicker annual branches. It provides a theoretical basis for further understanding of the differ-
ences in environmental adaptability between male and female P. euphratica and the distribution of male and fe-
male in the future planting.

Key words: Populus euphratica; allometric growth; morphological characters; biomass; developmental stage



