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Abstract: Populus euphratica Oliv. , a member in the family Salicaceae, is mainly distributed in central Asia, west Asia
and the Mediterranean region, especially in Xinjiang of China and Kazakhstan where it occupies the widest distribution
area. P. euphratica poseeses many excellent characteristics such as cold tolerance, high temperature resistant, anti-
drought, anti-sand, salt and alkali resistant etc. It plays an active role in climatic regulation, desert extension control,
bank protection, channels stabilization and oasis conservation. It has not only protected desert fragile ecological system but
also been an irreplaceable natural barrier in the ecological security maintenance and sustainable socio-economic
development. During the growth and development of P. euphratica, the leaf morphology changed accordingly. The linear,
lanceolate , ovate, or broadly ovate leaves come out in turn. In one plant with four types of leaf shapes at the same time, the
heteromorphic leaf distribution in the canopy from top to bottom is broadly ovate, ovate, lanceolate, or linear, respectively.
In one growth season, the leaves with small length/wide ratio appears earlier in the plant, which means that broadly ovate
leaves at the top of canopy expansion first, and then the ovate leaves, lanceolate leaves, linear leaves at lower layer
expansion one by one. Through analysis of five indices of structural traits, e. g. thickness (TH) , area ( AR) , specific leaf
area (SLA), dry weight (DW) and dry matter content (DMC) with four leaf shapes ( broadly ovate, ovate, lanceolate and

linear, respectively) of Populus euphratica, the relationship between structural traits of Populus euphratica heteromorphic
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leaves and length/width (L/W) and the correlations among five indices would be investigated. The results showed that, the
L/W of leaves was significantly negatively correlated with their TH, DMC, AR, DW (P <0.05) , but positively correlated
with their SLA. It indicated that the growth and development process of the P. euphratica individual, is also a process of
increasing leaf area and leaf thickness, development of xerophytic structure, and increase of photosynthesis rate along with
the leaves shape changing. It indicated that it the emerge of different leaf types results in bigger photosynthetic area, higher
net photosynthetic rate, more accumulation of photosynthate and excellent guard structure gradually. Thus P. euphratica
plant dramatically improve its photosynthetic area by increasing the leaf area and the leaf thickness and forming the
developed stockade tissue to meet the demands of plant nutrient. On the other hand, P. euphratica plant improves the
diffusion distance or the resistance from the leaf internal to the surface by increasing leaf thickness, cutin layer thickness
and cell number of mucous etc. , and improved the leaf water retaining capacity. The water dissipation was reduced to be a
certain degree. It is also illustrated that the leaf shape changing in the growth process of P. euphratica is an adaptability
performance of its survival and growth. Correlations among structural characteristics indices showed that, the SLA of leaves
was significantly negatively correlated with DMC and DW (P <0.05), and more significantly negatively correlated with
their TH (P <0.01), the TH of leaves was more significantly positively correlated with DMC (P <0.01), and the DW of
leaves was more significantly positively correlated with SLA (P <0.01). There were no significant correlations among other

indices.
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KU, 9 R RESBEP LRI AT 3 MHE: (1) BEE A KA T MEEAT , bkt i 1 f {LEAT]
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Table 1 Structural traits of different leaf shapes

/58 T4 T AR EALNTIpA HTE R B
B IEAR Leaf L/'W Leaf DMC/% Leaf AR/cm®  SLA/(cm?:g™!) Leaf DW/g Leaf TH/mm
Leaf shape
FHE FHME FHE FHHE FHE FHME

% aA 6.06 5.60 35.51 36.24 3.68 4.18 96.83 91.30 0.038 0.046 0.026 0.28
Linear (A) bA 5.45 36.76 3.78 81.30 0.047 0.037

cA 5.72 35.69 4.44 97.48 0.046 0.023

dA 5.17 36.99 4.84 89.61 0.054 0.028
PEHE bB 3.25 3.52  38.09 37.25 6.20 5.59  72.97 86.91 0.085 0.066 0.051 0.38
Lanceolate (B) cB 3.66 36. 64 5.44 97.18 0.056 0.029

dB 3.64 37.07 5.24 96.08 0.055 0.033

eB 3.53 37.20 5.49 81.39 0.068 0.039
BRFE Ovate(C) cC 1.43 1.53  36.70 37.57 7.82 7.50 82.71 85.29 0.095 0.088 0.030 0.39

dc 1.49 36.44 7.66 91.23 0.084 0.037

eC 1.67 39.58 7.01 81.94 0.086 0.049
[{& BRJE Broadly dD 0.83 0.88 37.60 37.66 11.34 11.47 75.86 78.75 0.150 0.146 0.038 0.45
ovate (D) eD 0.93 37.72 11.59 81.64 0.142 0.052
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KU —FHHHR/FEHAERE 2R R (P <0.01) FARR ; it & BE A 9 Bt & B -5 MR/ 58 LB R A 56 R 4
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Table 2 Pearson correlation coefficients between traits and length/width of leaf

. R R He B T AR
N Leaf AR Leaf TH SLA Leaf DW Leaf DMC

L/ SEAHE REL

Pearson correlation -0.895** -0.582* 0.516 -0.875** -0.576*

coefficients with L/W
H:n=13, * *x P<0.01, * P<0.05,AR Fn-1aFR, TH it JERE  SLA F LM E A, DW 513 ,DMC A TY RS &
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PR DES, R TYRESES M EARZ E 2R Table 3 Pearson correlation coefficients among leaf traits
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EREF AR A S 51 ST MO A R BT B, 4 1 O IR ( BRASBT 58 b BT A 9 1 O
%) (IR EITE gk % it =38 S ALEE BE Bt & s 3R IR 4515 U0 BE B , T k4T T8 M B AR i R . AN
WA RGN B SRR S TE R R MA B R I, SAM R E A K R B MR T AR I8 A 5 i, ZEAB MR
BB IRTE AT IR R IR A, BIZR T B/ T LN e 2R Eo R MR TR
&2 M EAAN A TESHK/FEIEZ B2 B A (P <0.05) , KM KL B RE T HBEEH F K/
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HERE TR g A2, B R PR AR R AR O A R E LA R B L R T v
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EZHDE, Wi S5 T MR X TRt MBi e . 8 7EE R P R T B A BAA RS L
HER . PR AR R, NATE A BB IRIE B ORI, i R I AR A A A
R T E SR/ 8 EZ R 2 B8 A, Hr AR BE R/ 58 AR R /0N T /0, T L B I T8 AR A AR R
ST B AR ARE)Z A, T EL I T AR e R AT I R BRAE TR A T, X —Z5 2R 5 Ellsworth FBFFE 45
RE—HH . AOTHGE , R EE R JEEBOR, WAl G845 HAb M R e A 56, IR O 3l M A,
M R EERRR 2 SR AR A K R BT R I, ZE IR 4 FRIE T AR bR b, 2R
HPIRA BT (7], SRR 70 i T F) I BT I 2R S JR -, 1) T AUk 23 A B BT I 2 Bt TR 2R R AR I 26 4
R, BVRE BRI R EE T R A AR R, AT — A RN, I IRFE M i A7 i eI, BRI
PR Z , AR TE M 75 fr focJi 5 5 Z AN R KR R BRI M 7 JREBE > BRI I R B > Bt R > 0%
MR, R 4 FRE M RE LS ST R EaKER —ERXR.

EE I T B AP B CAR SR B SC B PR 2 — @ B B0 LM T AR A A2, Ho T B B R T
BRI ph M S BUB R B TR, T L P T ARG A AL , b PP AR R — 3R 0 Wy i A T 2 AR T A (Bl
SR B B K ) B B 40 BE L RTY U BB T AR o WA R, BEE W
R R E AT , B A E i T AR s/ 0N I A B BE TR T o L AR T 3 i W 5 3 A TR, T 7 K e 1
AR (AR FDEE R ZHTHE N, X B T AR TG e W T 7EE N T 2 X3R5
T7 A B A AR R X WIE RS Z BT LABEB FEAR 2 - ARER IOk LR A7 8 5 R AR P A AT I B
JRH o (BN A A7 5 B Ky A B R TR AR 0 A BER UL, R K B S RE R R T s i R DA,
ToEA B 2 B R it AR (B RS A S A KA T BT , B#E e R M BRI R A
SRAFRME A 2R AL o A XERRR A4S B X AP LA S8 387 R A A 2R3, A b SR B AR A
ZHIRER N HEE S K B E M S R BH AR BER, R T LA, M9 K 7 Bl — o 4l
AR RE (M A BEE D) EaH, FoyREE A 2 U4 RS BB XM T ZER L R s s
KA XA AN —E AR AR TE R B B — i R R S R AR S AR A SRR, T 3 A A I G
W, — 77 THT AT LA S5 G PR B st AR UE A A7 A AT RO BE RPN, 5 — 05 T ok v Al /N AR B A T THT AR, SRR = B &
XFEREE (38 L RE S

TREWIFEERIBR TP T4 5 A 8 IR EE S L TR 22 18] 2 2 A @ AR 56 2 3l S
AL TVEREE R R PITERM, K A S o TR & B TEZEYEW R RMHERK(P <0.05),
55 JEL B ] S AR B SRR SE (P < 0. 01) sy TE 5 B BE ] 2 B B IEARE (P <0.05) 5 B B 5 T4 i
HFRZE M TESHEBRZ A ERHBIEAX (P <0.01) 52 T SATARFENLE. B EESHT
)R 5 B 2 IR AR R IEAR O (P <0.01) Z5IE ST A G516 BT TR, X &304 dBHRID 16 ARty
Y TY A B SRR R R AT TR A58 R AR TR RINEIE. IR BT E R
HARJRRA Rt — P05
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