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E SR OLEEE N E T 85T AU 4% ( Populus euphratica) B ETTE 5P EIFE M\ 0B B2 (D <5 mm) A (S ~10 mm) |
FETWER(D <2 mm) (2 ~5 mm) FIR(S ~10 mm) 9 REFEPHER HENEESET IR, 1RV, ABIEESN
WEANE(27.93 mg/g) , M AR H BB E RN 17. 64 me/g(WAMHEHE) \16. T2mg/g( Z2MRBHME) 12 19 mg/g( =2k
BE) R SRR B E W (51.30 mg/g) , M AR AL P RE & B 551 28.45 mg/g( BT 1M ) \39. 99 mg/g( =Z2HARY
{E) 23.67 mg/g( =2KME) ; MPHE SR T T ERE, Z2RIGE K 22. 10 mg/g, L P HEE BT EESF K 8. 41 mg/
g-4.03 mg/g( A HIME) | 4.47 mg/g( ZFAIGE) . BETHHHRMBETEHHERY R & BRAE BEEEF (P >0.05) ;k5E
RN, R A (D <5 mm) A (5 ~ 10 mm) 2 B84 2 B0 ; BB 1R L2 WD, R P48 A B T2 W N, 40 (D <2
mm) PGSR T ERER (25.95 mg/g) . SMTHBHERETBRRYREES LB KIRR, ERRUAMBETEH P B2
REBRESBEKDSTEBRBERMRRR(P <0.05, BBg:r = —0.949;, HWil:r = 0. 923, B HHT:r= -0.94) . PFR\ERT
Bn T RHMX A HERE PREYR N BARE, LSRR FRHEEERRXR.
KR, 28 BB 4 58T Ka
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Concentration and distribution of phenolic compounds in Populus euphratica in

Ejina oasis and their correlation with soil water contents
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Abstract; With colorimetric methods, the concentrations of total phenolics, flavonoids and condensed tannins were
measured in nine categories of organs within Populus euphratica , including lanccolate leaves, ovate leaves, green branches,
branches (D <5 mm in diameter) , branches (5 —10 mm) , barks, roots (D <2 mm in diameter) , roots (2 —5 mm) and
roots (5 —10mm). The results showed phenolic compounds were present throughout the collected organs with the higher
total phenolics concentrations in barks (27.93 mg/g), and the mean total phenolics concentrations in two categories of
leaves, roots and branches in three classes were 17. 64 mg/g, 16. 72mg/g, and 12. 19 mg/g respectively. The higher

flavonoids were present in barks (51.30 mg/g) , and the mean flavonoids contents in two categories of leaves, toots and
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branches in three classes were 28.45 mg/g, 39.99 mg/g, and 23. 67 mg/g respectively. And the higher condense tannins
contents were found in roots ( mean =22.10 mg/g for three categories of roots) , and the average condense tannins contents
in barks, leaves in two categories, and branches in three classes were 8. 41 mg/g, 4. 03 mg/g, and 4. 47 mg/g
respectively. There was no significant difference between the phenolic compounds of lanccolate leaves and ovate leaves
(P >0.05). Phenolic compounds in branches decreased with the branches maturation and resulted in the orders as follow :
green branches > branches (D <5 mm) > branches (5 —10 mm). Condensed tannins in roots decreased with the root
diameter, and the highest condensed tannins contents were found in small root (D <2mm) (25.95 mg/g). By analyzing
correlation between phenolic compounds in all collected organs and soil water contents, the results indicated that the
phenolic compounds in ovate leaves had negative relation with soil water contents ( P <0.05), and the r values for total
phenolics, flavonoids and condensed tannins were - 0. 949, - 0.923 and - 0. 944 respectively. Data reported here
revealed the variation of phenolics compound in different organs of P. euphratica, and their relationships with the

environmental factors in extremely arid areas were discussed.
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B 249y T S ML DR P B R AT B R AR AR R RIME — 2 T K F B A R . S5 (3 A8
KBTI AT ) MERFREENB YR, By 7 S YR Rk SR FI 30 55 4% 1 e
MEEEREITASERNESERY  EEPIRY, HAUR L Sh B FUR IR UE YR Y i 3
FPRD W EEA P RMED FEsMES BB A mRET R ERAERC SRR, MR
YIRAEEYEN SR ERT A YEEMEEYE R, EYEZXCHEYNRA 2 AR AP AR
RO AR E OB e R R ISR A BRI EHE B CO, M O, & K5
A TR S . BRSTRIIRITY) ob ER A A MU R S T A IR B4R R 6 R AL A A
RIEE R HEE R L E— 8 R A R Y RE R - S0 Y- A - B S A
AP HEN A A RAER

1345 ( Populus euphratica) 2B BRI FBEF AR, FoE N AEARGR , T E KB R, & —Fp+ 43
BRIHAFSER IR, #9472 — T 7K 1824449 ( phreatophyte) , Fxt BT 4L 358K 40 4 -8 S U7
AR, B T FBI LRk B0, S iR P s T K ALEAE T 1, BN H AR . BIARBIR R EE
TR TFHBER EH A THERY B Z RS E ™, SR A R
FREZEAL R IARIE , 7K 2 55 AR 7R Ak an e S A A U SR B BN 3% 32 , X TR A S X 550
FHENEAREAEENE L. ARSI A 55 30 S0 € KB 2R &8, BRI T
AMEE: (1) &R E TR S BN . Q)HEBAYRKIHSHENHELXR, FEZEK
GrERAFR AL T R me B A B S SR A B B i IR o
1 R

B PFA TS H T ALE, i RF T A RES R EN EHgk, RT3 X S EME
BOROLEBAIRE™ o R SR TR 9955 F P A4 AR 20km L BRI B AR R, bk 43 1974 423
BHT, RRFHARHRE R R BART X OHX,

2 HARFE
2.1 REE

FHET 2006 4F 7 A AT, ZEHEHIER S #R(4R5 No. 1 ~No.5) Ji#2 16cm 7 (BHD = (16 £2) cm) HJ#]
BEAREN S . FAREHGHH B EAR, 2RE 1.3m Z6FBRETHE, ZRETH#E, HhXR
& 1] FHM, RIS TR, BB M 4 340 TE M (AR SR T BB B 45 ) A O B TR M (B4R 5
B FERHMIE) o 23 ARE WS (AP 4R I 1L, green branch) FIAR LR, WRIBARAKLFRERA
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7, %% D <5mm 1 5mm <D < 10mm K% D <2mm 2mm <D <5mm. Smm <D <10mm B, 5ifRER
it 45 A, B RERY) 100g 224, B E EZR TR T (25CTEAR)  ARHBRSHS, l#d 40 B
i , IR RIRAF Z I (1°C) o

WBEZER B ABERER 20 ~80cm T3, e BUR I [Fl B, W € FrBuiR R B K 3 &, 5053
7E 30cm 60cm + 3R FE A 3 M7 LR AR RS KBNS, SRABRERRZRLE6 A,
HEAE R LK & BEEE , S THRE 30 1k, BETHAESEAR TR PIRERE, iICR/E7H BIE
Mo 105 CHEA T4 12h JFFRE. TEFKE 0, = (My - M;) / Ms x100% , X 0, 8 HEEFKE; My, o8 14
BE ;MR TE, BEA—REHHALEK GBI FSEESZIHRA RIS R,

2.2 FEmARBUIIE

TR 2. 00g R, 2350 40,30 .20ml PYERK 759 ( AER: 7K =4:6) B4R 3 I, BIK 1h, IERER
Rk K FRE RGP HBRYI R, BAR— BRI R 2RIk, 2 EEa AT
WA RS PR &™) 3 WIRBUR IS A I, JEr i E AR H NS , A 18K E A Z 100ml Z B
Hr &

SR Folin-Denis ¥ (F-D ¥) "™, Rt R LA B & F B ( Gallic acid) Ay i ((BOERE 4L
AT, R EWHL) ; EER A AL(NO, ) ,-NaNO, 3 ™, ARk M2k LA 5 T (Routine ) Hy 5 14 ( Sigma 24 7],
ZEH); HARTRATERAMENE" FREHZLLILZZ (Catechin) HAFHEY) (Sigma A, £H), H
BANERSBBESE R, WAL, BB 8. 455 02T 3805 IREYRRE TR .5 T LR
& BN
2.3 BAEA

RAS RGO ETTE B ESRAHR R LK FHE, F 30cm F1 60cm + = +3FK 78 FIGER
R THOKSRE, 77 20 HER b, PR ZE IR 7 (LSD) . KR AS EBRAXYRESE
FHMEMZ S a1 K T IE S X RN B B AR B2 & B AE Pearson FHE T,

3 &R
3.1 HRY RSN

RIH G No. 1 ~No.5 lRAHI N 16.9.16.2, 25 cH b & B o
16.9.17. 2cm il 17. Sem, Pearson #XAMT R BIHH &S = o
KA B WG EPRE X (P>0.05),  &5: 0l
BRI R B B A A , M o B ?}*—“ WEb y%ﬁ
BRI T N (2793 my/g) MR BR BB AR 25 LAl temd
SR 17.64 my/g(FKIFHIE) 16, T2my/p(3 AR F 52 AL A R
iH) \12.19 mg/g(3 AR ; B S BB BT S

JaB2 (5130 mg/g) B AR o B AR 4050 28.45 .
mg/g( Bi 2N $J{H) \39. 99 mg/g(3 KARME) \23. 67 Fig. 1 Concentrations of phenolic compounds in different organs
mg/g(3 KEIE); FERTERBERNESERMR (S HAESNREWREELERAEE(P<0.05, Fisher LSD #
KRYHE =22.10 mg/g) , K P FRTERS ¥)TH
fy'] j@ 8.41 mg/g\4. 03 mg/g( Wj;’@ ﬂ‘[‘ﬁ] {E) L 4.47 mg/g Same letters are not significantly different in the concentration of
(E%ﬁﬁ]ﬁ) . iﬁi?ﬁ%ﬁﬁ%%ﬂﬂi%$lﬁl€%ﬁlﬁ] ::: ::zound by Fisher’ s LSD post hoc contrasts (P <0.05) ; the
BRYR (BB BN SRT) SEAREREER
(P<0.001), B 1 AMHAFESEPHEYRTEEZELRER,

WA BCRIR BRI R & 24 5 WK 218 3 FIEl 4, Boh By YR & BT O - Bkt >
B (D <5 mm) >8(5 ~10 mm) , WEAI(S ~10mm) HEL, P 2 [RGB A EE & BA B& 2R (P EY
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S 0.022,0. 023) s A4 A B s B B O T
(D<2 mm) >B(2 ~5mm) >HB(5 ~10 mm), B
(D <2mm) AR (S ~ 10mm) H 455 B TH BE X
7 (P=0.020), BREIEM S5HEHEH B RYR S &
TR BEREER(P>0.05),

Lanccolate leaves  Ovate leaves

(o)
(=)
1

a

= W
(=Rl
T T

a

HBEY RS R
Concentrations of phenolic

compounds in leaves (mg/g DW)
(o8]
1S
T

20 |- i
3.2 WEHBEHIRA RS LKA R w[i% i
No.1 ~ No.5 %)+ B ¥4 K& (30cm 5 T am W mamT
60cm iE:\Fi{g{E) 5}5“% 1. 81% .10.90% . 10. 86% . Total phenolics ~ Flavonoids Comdensed tannins
7.76% F19.18% 4 5% L - B B2 AR B B3 25 4 E2 FkHRHRYRA R

}Jﬁ‘ ﬁﬁ'ﬂ; Pearson *H %6} ﬁ ’ %%% HA gﬁ Z5jAlS E‘J%%’@ Fig. 2  Concentrations of Phenolic compounds in two categories
WA RS KA BER SR (P <0.05)  JUEJ  ofles

HREHXREM PHERE L,
O 4 o B m
Green branches Branches (D<Smm)  Branches (5—10mm) D fR Roots @ fR& Roots D # Roots
§ § 5—10mm 2—5mm D <2mm
LA 28 701
2 on .
) ab wsE st a T b T
£l 30 . ECSgZ 4pf 7 %
XS5 a e
§£5 2 ab i«%& SO_aa a % %
W 2k b BEg 20 2 T / %
CEERL == oAl
N . [V ge oL AlL LA |7l
a3 0 S S8 T T
“ % B i HEr T ° Total ;henolics Flavonoids Condenlzed tannins
3 Total phenolics ~ Flavonoids Condensed tannins

B4 3RBPEMEYESE

Fig4 Concentrations of Phenolic compounds in three categories of roots

B3 3REPBRYEIER
Fig3  Concentrations of Phenolic compounds in three categories of

branches

£1 IRASSESPERHBXRYREBHAXXR

Table 1 The correlation between soil water contents and phenolic compounds concentrations (mg/g DW) of ovate leaves

[E]J9 72 Regression equation AR P {f P-value
5 o enolics = —-1.701x +30. -0. .
B} Total phenol ¥ 1. 701x +30. 424 0.949 0.014
| Flavonoids =-1 x +38. 67 -0. .
1 FI d: ¥ 1. 524x +38. 670 0.923 0.026
& BT Condensed tannins = -0.375x +8. -0. .
455 887 Condensed ¥ 0.375x +8.042 0.944 0.016

4 itig

R —FP M IE Y , B BT M AN BT PR AR TR . S4B B AR T 4R R BLAE A T EF RS
# b, IEE MR ARSI B MY, BEE S B, BB B ETE M BT 2 K, S B2k
B IR BRI R DR R R AN BT E R B, IR B BrocR M, 00 BE M 36 A 2R Ak 20 A
BOR BT M o ARSI B Bt B B AT M- A g0 B i B8 4, W € B RP A Bl M TR By KM &
HAeHG 3885 (B 2) , AT PEBREY RN S BEABEEEZF (P >0.05) , RUHEHHHIER
AHXME. SR B BB R & 8 (2513% 27. 93mg/g M1 51. 30mg/g) R &4 B PR, 2]
W TR RSB () AR BB L MBI LR, Wang £ BI5E T XLEMMPARRBE+
B B A B, 45 I P B SR S S5 K PR E R B BIE At . Rozema 251 40 R IR, B FREE L SR
BT TR BRI R SR R M 2 By SR A O W i & BT I . S A B oA A B R I B 2K
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Yo T EAEGR R AR S, ARG F G RN EF RS S R BRI E L

Y AE A R RS & Z 2R ERRERRNRIARN, ERR.FUFNTREHT mWEN
BHRBETEEARBOEHEYRE >, K —BGETREREEENREEET, RIFRTREE
Jefdn T2 X BRI A YRS DK TR R, SRRV R PEBRY RS 'R BRI TE
A REHAERME(ELD) . BRWERSTHITHREKERD, Bl THA KKK B R RS ALK
BB, WRASTF BRI, REBAWAEY R TR RA K RTIEE, SRR H B9k 2B
YER, BRI ER B IE A T 54 REAG B BRI 7 1 P B 8 U A A B B9 o 8 DA TE ] 30K 23 2R AR B9
224k,

HE ECEAE R BT M SR R B AT TR BRI R & B R B2 R, T REE A5 i A2 K RIS BT R,
HERY RS EZH L, B8 AWM 6 0T 52 r 2R v MR > (D <5mm) > (5 ~
10mm) , T ELABAIAL (5 ~ 10 mm) ZJA] 9 G B0 \EPR & BF B 257 (5B P =0. 022; Bl[ . P =0.023) ,
M TR B Y R A R IR R AT B M AT A A R 2537, M H IR B T RIBMRIMEH T, 32
BISERP B I8 , Toib R 00 B M RS TR i A R AR 22 I By 2 I LA SRR B BRI AR 1, TS
ZRNWIREH AR BB G By R D W BB IR (1) #5E, IR LR
B R AR AR KBS, SR B P B R B R R & & (2) ¥, By R A R R B AT i
PR R AR R AR, — BB A R AR IR R . AT B R A ) M %58 A% AR
LIREFTEER, T HZ 26 R EFHFER R IR,

YR T REAYAEYENERARRS, LHETREREMXEYR R EYE SEREYREY
B AIE R, R, LRSI ER REA XA RARENEY R T BERE, RIARRY, ¥
BHRT SERRNERY R AR PSR TE 8522, 10my/g, HTH MR ENES AT EE,
T BREE R BRI, 485 2T I BB, WE RAMXE(E 2) . 4568587 —EBRY R+ HE L5
PREMERYERYR" , L& RERHR R ARMBO TR, RAARZIERGREES, HEHR
TR T AR B R B T BRM: , ] BB ERF AR R IE IE W R AR BEUE R A BURAER . SRR AR
ErRYIR & B HHAE HEPARERAF, M SFRE Y-SR M RYR, IR A LR BRY)
FREMZH I, DR AR ESREFMEHEEEZEM. BFUN, REANREYHPERBIRY
F& RARRAED RS B AT SEARS S, BAUEURRINAT - BARREYW. N
MRS N BEFRE R, RS FEAESRERMEFZ2 N MR H It R, 2B 2Ky Rt AW
Bk T 138, MRS SECHRAMEE R, R, FFATEIRE R B XTI S RERFIBENM, &
KA EW. Pam™ Y RHBARBHAVY(N TEE, BTMARESTER) WAESRES, BRTER TR
RAGE Z A 2 T, (85 BB Y B 7 R T RE X B —Fh 32 P, AR TR, THEEAIR
B DON hypothesis) " i/ W IHE M PR R B R BA RS T N 9 itk B2 {EH T E L1 DON
R, S B DON: §™ L N” LB i, R mif)“ DON.: 7 N” lh Bl A BA AR R G H N K, 453
£S5 AR, ATAF TESAFAD No MmN THERRFMT WY& R L KBk
YR RER Y T #4 N 783, S EEY ALK AR IR AR EHA R No Si4ERERSG T F305
T, HARE RS ] R R RN T RAEN SRR M T 3E N , H R BE DL T, & fr gt —
HHIBHTE o
5 4ig

R BN F N SRR S, SEEMARENBYREAGARHE P IEAR, KB T 3%
ERX S E R ERBEYRAEE, (1)WHESET BB 82UNEN L >H >R >E;EATE
NSR>S M > BGESHRTEERN R > B> >, R ER KV RRREZHEBRY R, (2)#
BBEr I M5 00 R M Z W By 2R B & B8R BE R (P >0.05) 5 M # B B B GE A2 H By R &
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BB, RIE A B R F BB > A (D <Smm) > 8(5 ~ 10mm) , A e ML (5 ~ 10mm) B &
By EE & BA BEWES (P EZHY 0.022,0.023) . )RPFHARBHBRY R, AHESESRTHE
EEHETERER, AR THBEEREBKENT T, RAUARZIERKREES, (4)0E
ot B RYIR A A B RER R LUK S BRI, IER B R A (BB = - 0. 949 B .
r=-0.923; 455 T r = -0.944) RUAGETE M By KPR & RZBK D RAFHGRZUE R . AR
B, 5 e 5 T B Uk A AU W R B R P B 5 R, e B R AL S R SR o T B3R S T B S T
H 8
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