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Abstract

The hydraulic structural characteristics of plant branches can reflect the water transport capacity
of plants, which is of great ecological importance for understanding tree survival and competition
and even forest stability. We compared the differences between male and female branches of Po-
pulus euphratica Oliv. with canopy height in the same habitat, and investigated the relationship
between hydraulic structural parameters such as specific conductivity (K;), leaf specific conduc-
tivity (K;), percent loss of hydraulic conductivity (PLC), and Huber value (Hv) and canopy height in
both male and female Populus euphratica plants. The results showed that: 1) With the increase of
canopy height, the mean PLC of branches of both male and female Populus euphratica plants va-
ried with height, ranging from 30% to 55%, Ks and K; gradually increased, and Hv showed a de-
creasing trend. 2) Under the same canopy height, K; and K; of male branches were significantly high-
er than those of female plants, showing that male plants had higher water transport efficiency than
female plants and better water supply to the leaves at the end of branches; Hv of female branches
was significantly higher than that of male plants, indicating that female branches had more stem
tissues for maintaining water in the leaves in terms of quantity than male plants. This indicates
that the water conductivity of male branches is significantly higher than that of female branches
under the same canopy height. 3) Correlation analysis showed that the variation of hydraulic
structural parameters in both male and female Populus euphratica plants was closely related to
canopy height, and in addition, this variation was related to the size of xylem cross-sectional
area. In conclusion, the hydraulic conductivity of branches of male and female poplar plants va-
ried with different canopy heights, and male plants exhibited better hydraulic conductivity than
female plants.
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HH#(Populus euphratica Oliv.) 2R A JEEY), & MAFE KRR AERM, HEZBEAPT
WY . X E &K 745 DL R Th g 18 HE 2 Ol B A K 0 AR I iR A% . AR HI/K F1 45 H
T KA MAR B B (B, TR B K IR, &S R R R4 RE [ 1], RN
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TS PR AR N e N 7 B AR AN AL 2], 0, BEE TSR RE R, R EAR R
R ATIETERE,  DAEIEE AT RE (3] FrLh, MK SR ANIA SRR Oy 26 A 3R R B2 T SR 1
FhorAiva . ATAWEERY], AFRMX AR ES REMAIT 52T R T TR HFE I T SHEY %
IRRESIVERFEVIMIR[4] [5]. 3 60 4F3K, FELUKBIEI RN DI, AG 2 ERTT, S 7 Ak
IBALPE, SRR EEI, U T BUF A2 & 52 00E6]. (I, BT AR MERERR K T 454
R ZE 57, X BRI LK 70 AT B Z AR D0 AN 728 73 18] 25 2538 I S s L S AE S MLl R 5 Feg Al LA
HEMEFFE L.

KT FE LM E B RE A RBEIAR IR 12—, MDD SRR 2806/ I LUBOK 2 M RCR 5 30K
o AR TR E VIR [7]. i, BEARR & B MK, IsfmAmEek i R4, HHMET
HERF H SRR 1T MR R—AARE K T ife st i = K YFR[8] [9]- K FE A s fid e v,
AR BT IR RE I BEA LK 3 26 AR R R R R K I T I R B AR, tho iR 0% T R GEh i
HEIAI[10].  H ATARRE K B AR AR _ETHE fapl ] EZ MBS “ RSy - K% (The Cohe-
sion-Tension Theory). 1ZEIEIANZK I P 12 AR T BIRIGOK R T, - HHT7K 0 157K 1 2 [ S A7
FESRBL T RERIMIA I ST, TR AN I 4K VA B 4 B B AT A S A8 Bl o RDEE SR o I 25 B A A 75
IR, MRS S RKAKB L E LT AR A1, RS, BHKDE, KBHIL, NFERIK
RO AU KA [ EAES, (AR K IR A WA s, 7R TR X, AR 2 AR
FEHR K, RIS T 5 KK 73 B Z T B A& T ) o SRR 38 A A% 75 208 Y 58 /KT
KT ARAI AR LA AR K 73 2R SRR A K DI G5 KR o A W TR T, AE M T /K BLAS R A e 3] o AR 85
HBR K BRI SR AR NS 5 2 AR e 6 0 BB RIS 1] [12].  “MEsstk s [13]3k
N BEARAE T T WRE S, FEPEAR T A A S B R S e, AR ORI 1 B2 1B 22 sk, BT
AR A, R AOK T iE R, RAGE PR BRI H 1. RIS, RO S AR
BT S AR ARDRS AR S A D A 7K B0 T Baox T 4 R R B S K D BE B R B L. BT 5% % (trade-of f)
FRIKZ B T 5 2O PR IR0 o4 A ELIE S (KA [RI DI RE, B0 2 A6 T8 G UL AT I BR- A A TBT PRI 5%
R[14]. HAWHFUEIR, EYEK SRR, AT BRSNSk o SRR, SRR RE
FEARFRIK AT, PRK I % EMERZ A M AR([15]. BIEBEF(2002)I0, FKEFIA/NZ 2
FTAE X RE I, RIFRE X S ARRIEX, R XADOHEYIRIEA SR AR, [FIRSE K T K2 0B
HRIEHBL T, BRAh, KRG RZ 2RI I REAR AR EAR . DEUKSBII[L16]. WHTRY, IM/K 1454
AR, RIS RO RCE . K A B E 2 K [12] [17]. AR, HETE AR
HIE A MERE R K ) G5 RAIE f& AR CE MERRE 0] 22 5 . DRIE, ZE A BRI T, IR AL
IR IIGERRFALAEREREIR) (22 5%, A AT DRIt FU S A MEREE 18] (0 AN R AL A 552 PR A o

HAT, XEMECSR TR LR NS RAE . 7K A2 3145 75 THI[18] [19] [20], AR A EH XS A
[ 1390 18] 7K A3 G5 A R AR T A AE 22 0T R 7T o AN ISP I LT ST e MERR A 5K 1 5t 28k
Bt T = AR SME RS 5, RS WA B 2% R KRS K NS B S E R RmE R R, B
TR T A 37 W I 0 v 0 EL 7 703 i B R P SRS, 300 4 s B E AR A 55 7 2o AL ) LA
HEF L.

2. A m SR
2.1 MREHR

A S R LA B BEOR 7 P I 2%(81°17'56.52"E, 40°32'36.90"N)Fr &k /R A LW . KiA#MiE
TR, ZIE R DI RO, R BRI A AR KRR T R R, MR AR IR, AR RA D,
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SEI7E R B 1876.6~2558.9 mm, 4EHIRE/K & 40.1~82.5 mm, ¥k 997~1340 m, EFHRIE 10.7°C, >5°C
FUR 4325°C, A4 RPH SRS & 141 Keallem?, B HFIY 210d, FEHIXE 2.1 mis. BFFLX A HA A4
WiFh: FEMI(Tamarix chinensis Lour.). H % (Glycyrrhiza uralensis Fisch.). 7 % (Phragmites australis (Cav.)
Trin. ex Steud.) /& (Aeluropuspungens (M. Bieb.) C. Koch).

22. MRA*E

e — 8, BENLA UM [ R 8 0 e S M bR 3 R, WM T E i A (D) AT 24 47 1%
(ANEE K FRNA: A=13.679+[1+3.3476xexp(-0.2099D) | [21], VFTREMRAE IS THER I 75 7 LA 2 m Syl
FRBERAE @2 m. 4my 6m. 8m. 10 m Ak, BIRHE e R R . i B ISR D7 AN ] T
AR, SEHUR, L P JEDUANTT I ARAR 3 MRS BOE Y. S H . 4 XD KEEAE 20
om LA E)o SREETEME AR AR RFRHRI, 8 LREIRLE, HESLEE, HTHAKSRE, RER,
I H 5 AR K D G5 2 A I R (LR DI R 7R L5 2.3 715)

2.3. IRNGEHATFHERIIEARSEON E

231 BEBKE, BARREGHELRNE

BRI E TN K, K R BTHUR 26 B 20 om KAIZEBL, K F, BRI —im 544 0.2 um
i SE AR B 0.005 MPa i Aibh S B oES:, 51— i S A ZIE MR &, SULEIA IR
AR AR S ERNBRE, AR A A I8 I ¥ 2 FE AR (], R DAAS S098 08 A% S A i
(Y9 28 (B B ) P S VA IR AR, Jv), A4k S KR (K kgemes - MPa ) IR H B 7 i R

@ K, =Jv+(AP/AL) [22]

Horr, Jv i % B S K IE S s AP 2 50 em = KA FTERAE [ K 7(50 cm = 0.005 MPa); AL Hi%
B2 K E (m) .

MSERTUE SRR AR %, KA1 1 mm BIU) R (B 1455 5 ZE R4 Wi, ARJE ko —im
BRSO S FIATRAE, ST BRI ID 15 PSI (K 7, 45 &AL A A OB A R B R, phk
15~20 min, ZJEEUFEZG, FRE — SRR OTERINPIGSE FKE), B KA S8 15K FKE
(Knmax; Kg-m-s™-MPa ™). Fi4 F/K K H 7 L (PLC, %) iH AR N:

@ PLC=100x(1-K, /Ky ) [22]

ﬁ\:l:':" Khy‘jﬁ%%’ﬁ7j\($» Khmaxy‘jﬂ%j(%é7kgo

2.3.2. BEHSE, HELSTMPAERERRE

WIE SR ZM E e 5, HRIT B A R B 5 om, JEFZEKH . BCE IR 0.01%01) 5 413
W, 550 cm FEMESBE T, LRI 5 om B2k —u, 24 /NS, BURNH%, 7EFi%
FERI 2 2 um (DA, FHEEGNIE A, Image-d Bt A BN TR I THIFR(SA) . FI WG
K (Kp) B DA L B )40 3004 T AR B 9 b 2% b 3 38 (K) . 22 BOR M T v 4348 X (HP Scanjet G3110,
Hewlett-Packard Development Co., Beijing, China)33 A1+ 5 HH-H A (LA, cm?).

B S & (kg-m s -MPa Y. L SHK (kg-m s t-MPa ). WIARMEHHEARDHIAN:

® K, =K,+SA [22]

Horr, Ky MBS SKE: SA NERWIMEIAMTHAR .
@ K, =K,+LA [22]

Horp, Ky B TKE LA B AR i AR
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® Hv=SA=LA [22]
Horb, SA NF AWM TR LA JF 2 AR v S A .
2.4, ¥imare

K F] SPSS25.0 A3k AT B R &= 7 20, WEMIKTF NP < 0.05, [EN A Pearson #H5¢ R &k 16
BHERRIAVFE G, FTA BUREECESME, FH Microsoft Excel 2019 #E4T i+ AI1E K.

3. HREHHh
3.1 FFEKNGHSHPMEER

REVIB AT A AR ZERL T LU K R B35 1 20 LU (PLC) SRR AL . W4 1 firw, Bl et J2 v B (0 184
B MERE R 2% FK B H 43 LU (PLC) AR #4502 52 “ e ” Y, MERRAE 4 m &2 4k PLC B,
N 53.76%, HMERRAE 6 m /24 PLC B, N 53.10%. MEMERk PLC X766 2 1 BN 10 m Abik 5 /ME.,
AT 2 m &b, MERRIEZD T 11.17%, HERRIRZD T 11.77%. T ESHTEY, EdE 4 mib, MRk PLC &
ER TR, fEdZ2m. 6m. 8m. 10m |, MERERE PLC H LR EWER . $IMMEMERA 5% 58 77 70
ER AR, JEAAETE 6 m b iR ™H,
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Figure 1. Comparison of percent loss of hydraulic conductivity in male and female Populus euphratica in different canopies
1. SRR SR EIRR B P BETEIRE RAEEER

bb AR ARITAM L T R (K), 'E R IR IE AL BT AR K SRR, S — BBk (1 3K Th g«
Wk 2 i, BEE IR s BRI N, EMERR L 5 R (K) 2 BLRFEHE A& S, (I RARE . MERR SRR
7% KIIME 10 m Ak B KB, 5id )2 2 m AbAHEE, MERRSEIN 1 15.79%, HEFRIEIN T 18.02%, HEMKIKHYS
KRR T WK . 72T RY], fEAE—TEE T, MERBOR KR KT MR, Z09RRY], MM
SRR R T HER, RIS MERRAE TR T BRI K BRI B ) BB T Rk

BT 2 (K) A2 4R 3K A 2 A S I TR AT LU AR, AR 2 A K R DL S B A e ik
TR Fr AR RR AR BRI BKRE TR/ IR 3 FTUAE Y, BETEJZ M g I, EMERR A 25 i B
FEK) RIS RAES, MR K ITE 10 m AR BIRKE, S5iE)E 2 m abAHte, bk 7
12.60%, HEFRIEAN T 30.24%, HEPREIEIE KT MR, TTZEAPTRY], R 8 m A 10 m i,
B K 2R TR, HARE R MERERR IR K BB 2R . SRR, EREREQ@ my 4 my 6 m)h, B
SRR R I BOKE DU BEMERR R DF R 25 22 5%, E7d)R 8 my 10 m Ak, MR 2% AR i iK% DL 2
FRTHERR
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Figure 2. Comparison of specific conductance of male and female Populus euphratica in different canopies
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Figure 3. Comparison of leaf specific conductance of male and female Populus euphratica in different canopies
3. WMMEERRATEE S RET R ERIELIR

WA ZRAEL (HV) S 48 AR i B 1200 T AR AT 2 A S T AT W P T AR EUARL R 4 Rp g A5 - TR /K 2 3

BTN ZBHRZ D

1 4 WTon,  BERE v B ARG N, SAMERREAR AR 2R B (Hv) S 30 H sk D R 35
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Figure 4. Comparison of Huber values of male and female Populus euphratica in different canopies
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32 RFANGHFISEESE . KRBEBEHRNXR

HIA% 1 AR, MEbR PLC SR M 2R E AR, K5 HIIREAT AR A A A 35 IR OG ifE
PR Kov Ky 5762 m B R A IO, K S s i A S AR i 28 IE AR, H SR o A Rt AR 2 4
BT MEMERR Hy 3 576 )2 R 2 O k.

Table 1. Correlation analysis of hydraulic structure parameters with canopy height and functional xylem cross-sectional area
in male and female plants

1 MEROKNENSHERESE. REARRBEEBERBXMEST

PLC Ks K, Hv
WE -0.636" 0.484 0.507 -0.681"
IR -
Ao R AR A T AR -0.366 0.962 0.280 -0.208
‘ TR e -0.468 0.669™ 0.850" -0.904"™
ek N - -
AR AR -0.495 0.313 0.837 -0.734

E FRE#EP<005), T FREFEEP<0.01), FHA.

3.3. WEEMBIRKNEGHEHZERRFR

2 2 AL SRR A PLC 5 Hy (M 2R IEAHR, HRESHZ ML EEMKIE: 19
Mk PLC 5 K 2R EFAHRK, PLC 5 Hv BEZEIEML, K. K5 Hy [ RREZE AR, KRS
P WTE Y EPS i

Table 2. Correlation analysis between the hydraulic structure parameters of branches of male and female Populus euphratica

3 2. IRERR SRR WSS Bz BRIEX S SR

PLC Ks K
Ks —0.465
273 K, -0.379 0.379
Hv 0.737" -0.313 -0.428
K, -0.274
TR K -0.657"" 0.421
Hv 0.526" -0.699" -0.879"

4. g
4.1, BEKNEHHERE RS E N T E

R ZE R A BT B A R B A AE T SR KR B A DI RERRERS i /KR T R P 7 g
[23]. #R¥TE0A5(2000) (MR SR W], HEVIRENS AN B S AR b SERE 5 BRI — R BT T e 1 A B A
BMEE, IWEYIRTUE 2 SEYTTRMA K[24]. AR S, REZEQHAEER ORI, (Hi&
ey et [ B 2 T 52 ™ LK e B . SRSEEIEARINLE, RO AN RIS ALAF R “ KT EIX
AL TS BRAL . MARBIZERGIE I, “ORIRPR A X A AT e = R S B L T s B KK
TR, AETFEHEATS, BRI R 0 H M AR, I AE R A R i 35, AR TR 53
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Fr. [FIF, Miranda £5(2010)IAR, HEPIRTTRIRSERIE R, FEATEARIAE K B Pk ZERE V50 IR
0, BARMIPR ZERE SR I FA K 4 R SRR R AR BAb 7R [25], X — ATE P e EMERERR PLC (A 1AR
A5 DRI AR ELARTE « BTG 45 (2012) B TR B, SO AC 0 5 7K BB 0 A2 B X AN [R] 7K 43 B 55 1)
AR J N —[26]. AR TR, fEN T R, BARSAM AR TR K 1 S5 MR BRI &
PHBGRAPURERE ), (FE, 7ET RMHaE T i& UMK 2E nT By b B Sl B A RK, A F
THAMYERE L B B AR K S PAT(R[25] o SRR SA% ZEFR B AE A K HE 2 1 [R] R It 19 S 38 K5 R/
B, BME A RAE RN T R AR, R K ECRIFER, iR E T A SRR R R A
K RIEZE . EHVN, HMIEL T GRIL 1 PLC BUNMAES, B 1R 28 B X Ko 17
K, AR E K BRI FI I B T B e ZEFE T, b A B s B AP IR UK 7« ERAR14: 96 45(2012)
(R 58 2 B B SS9 AC 30 S K I BR /0, S sgma it [ BRI [27]. (H2, IERIKEERRKBG, ([E3 MR
B AE MR T R R AR KRR FE L OR AR N 7K 7 P4

AWFREY, FEAEM N KELET, YRS R A (HV) R B S AL S e 8=, ok
SEPURT I KA R RPN AR € [28] . R IR S R I i AR BE D@ H Ky RAE, H K/ K
Hv Y, (A 248 R A Hy 1E529], F T 45(2009) 0 B 4% Hy e, MwELHT
YERp AL AR K 23 BE25 (1 25 T 2L ZUBH [30] o BT AR AUAE T3 B S 17K 7318 iy 2 4 HE AT 20
P, TR0 A X A BT B AR e T B U IR [31]. WA MG Ss A R T, el e T R A B
HHE T X 7K 77 5 KA AU T SR R BR BRI AR AR L B R FEARHE T, SAMA %% KR K YR TR 2
I s I, A A& Hv A2 B A ek 2 = B R T A Skl o 255 (2020) 0, I SR B K A AR i )
Ll oy, AKOAEM A AR R SR R T BEAR K AR [32] . Rtk WIRBHEN, fEAKEEZEN,
X AR X K TSR, A5 SRR e 2 i B T s AN W, RIS T 8k 5 B B R K o
DRI Z& M i Ik Pt 2k, A I I R S 0 T R A e v TR AR K R4 IR 25 2R 4300, e o IR A A 2 1) L R oy
W I EEACIRIL,  ATITIREE | K rig ik =ity AR 2, e 2 BRI BE R 107K o0 A8 4, DLIGSR BT 1E
TEM I T 5464 TR K& k.

4.2. BRFEKNEHIFHERN R ER

FRBETER Y, MEMEF PRAE AR T AR SHEAR A RS S RO 2257, 1M 22 57 7T RE 5 BEAE K
AATKR[33] [34]. VR 2AE I, WERK BATRUHERR S i (0 AR B AR, RN MERRAE DROK S HRAE T I e ) |
ANUIEERR[35] [36]. # ZEH15F(2022) B FL R W], ANFE)R i EEWIMERERA . R AS R A A KR R,
B T2 L AR, BERRAS T A AR R, T RREAR 2R B (L R B i [37] . 257545 (2022) BT FL 3 W
B HERR B BRI BEIR A | i2 % S TR /0, PR T BE B S R A I N T R A BT RE 1[38]. AT
FEERATH, W8 PLC Sk LAEMEMERRIUN T RZE 225 WIMMERR K AT K 225N 2 Uk bR 3
KT HERR Ko 5 Kio RUITERRAEBSRK IR L, RS AR M FR A Ol L, Sk
BT MERR: (FUR, SRR 5% Hy 7E &AM 2 R i 38 K T RERR, WA U T0Z MERE ] 1) Hy 6 3% 22
S, R UIHERRA 2% T dERp B AL T AR K 73 25 T2 SVECR 22 TR, (E 7T T2 MERRE R A 45 7K 23 25
THLHE TP, &R MERERRIX AR T8 S BAERI IR B UL AR AR b 22 53 (R A, AT RE
e IR 2 8] (A T2 AR5 DA RO S 35 g i 7 SREgS A [+ o

U AE(003) KW SR B, BEAE ThREAR BT ELAR MG N, A4 /R (E DU N4 [39]. AEA S
t, A K5 K AR S HARRE, TOERERR RO Hy e 5 AR AR . EH NN, X
EARSLIGAE T Z AR FE RIS B A I8 T 1R — BT 3 8. AR MR R 46 R ey A
B, HEMEROK DS SHE DIREAR BRI AR A S DI AR 1, I H, BEoK a2 80 i
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ARG B 2 IRV KRR A AR MEME [F) O AP LR 2257 o A5 70 X ERERR (197K 70 45 ¥ 2 B2 T B S PE 0 A A B
FEMERR T, BORAERF A M TR S e TSRS, HER IR i s . e MRk b, A
SRR MK DU, BOoR kR ZERR R ol Bk R AL T BUKR > e I 2T AL,
Bkt ZERR R ol (U2, RO ZERp A I BUR > R 2T A, e RIESK ML
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