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FEE [ B ]I 3 Bt Eucalypius #2 R F] + 38K 53 5 T IFEKRHE I BE W 25 M HIAR B SUE MG T T 3k
fill [ ] Lh2 R E#E E. wrophylla x E. grandis JToVk £ (DH33-27 F1 DH32-29) fME 4% E. grandis o1k Z (H1)
NG FEANE HIERF S K GO T, 3 40 2R 0 U 2 3 b A A FE K i R /KHE 2R, R Li-6400 {45 2056
BE P AT 22 G800 5 AR I 4% 1 R B K 23 R TR (WUE) . [ S5 R AS5i8  45 W], ek A e 41T BB
¢ DH33-27 HATH R (I FEK B[ (162,56 £8.71) g - ¥k~ ] (HAZ 3T S e i, HAE/K KR 1, /= f -+ 5 hha
I A KRR 2 (10,83 £ 1.01) g« Bk, 00 3 AN R el s FE K 3R 5 48 K R I A8 AL 3T , 6B 0 26K 43
FRSATT , R E R 2 FhIGE R EA R IR K 2R, 2432 5 R e B, BB K SRR T B, e LR HY B R
S IFE K H AR 5 K. AR, 3 Fikle ARt i 2R (A RE /K 3 H A8 fh 18 52 e il R AR 1k, K o0 R AR
H KB /IME Y S « FE E ke DH33-27 > R E A% DH32-29 > F ke H1. 25 b Tk, A L2 B Ak DH33-29 FIE K H1, R E ke
DH33-27 J2& 5 7K 53 FI FIRCR I i 28 ASISGE FLAE K 43 25 4 1t DX R TR B ), A3 ‘R 7K 7™ T 5 Bl 14 il DX o
Hi.
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Effects of drought stress on water consumption
characteristics of three Eucalyptus seedlings

YU Fei', HUA Lei’, LI Jiyue', HE Qian', SU Yan'
(1 College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China;
2 South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract; [ Objective] The water consumption characteristics and their differences were estimated under
different soil water conditions to provide a guidance for culturing effectively seedlings. [ Method ] The diur-
nal variation of water consumption (WC) and water consumption rate ( WCR) of two kinds of Eucalyptus
urophylla x E. grandis (DH33-27 and DH32-29) and E. grandis (H1) clonal seedlings in different
soil moisture contents were measured using pot experiment, and the water use efficiency (WUE) was
measured using Li-6400 portable photosynthesis analysis system, respectively. [ Result and conclusion ]
The results showed that E. urophylla X E. grandis DH33-27 seedlings had the highest WC, (162.56 +
8.71) g - plant ™', among these three Eucalyptus seedlings. When subjected to serious drought, its WC
value decreased to (10.83 +1.01) g - plant ™' which was the lowest. The similar variation trends of the

WCR and WC were found; Two E. urophylla X E. grandis seedlings had high value under sufficient
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moisture and then decreased sharply under drought stress, but the average WCR of E. grandis still re-

mained high. The diurnal change of WCR of these three Eucalyptus seedlings all followed the curve with

one peak in different periods. The order of WUE of these three Fucalypius seedlings was as follows: E.

urophylla x E. grandis DH33-27 > E. urophylla x E. grandis DH32-29 > E. grandis. In conclusion,
compared with E. wrophylla x E. grandis DH32-29 and E. grandis, E. urophylla x E. grandis DH33-
27 has higher photosynthesis and WUE , which is recommended to plant widely in both humid and arid re-

gions.

Key words : Eucalyptus ; water consumption characteristic; water use efficiency; drought stress

FM Eucalyptus spp. =Wt EIRFL Myrtaceae F% &
FREAPR. PR RGN T 52 0 3 IO ) A e 7 A R
L BB R R A 2 A Sy = DR A i AR A 22
— U [l AR Y R R T AR 2
AL, IR T DX K 475 o R it A ofe 4
FEH A TARE = H TR RS A ke A T
MREE 7= I3 7T B2 PR _E R b+ 138 B R AL R AE ) 2
FEPE S 1 J5 SLR00 5 W SR A5 2R, B B AR KX T 4=
SIEE S W TS A7 AE 4 10 AR AR 28 0 R /K i i 5 7
VAT 3 AH BT R 3 R O AR B . R
ML R BA 7B 0 e RGN E kA
F) 7 20 {4l 90 AR, B U IR A 2R LA K
BT 2500 5 7 v B0 H e B R R R 4T
o H R R A B AR E. grandis IR E A%
E. urophylla x E. grandis /1 F3& W k58 4 F
(R Woik L SIS P i vl M AR S
F kLA R AR K RE S R B AR I B T2 25
RS LA e i 2 R M E AR N H
T e L DX R ol ) 2 AR N AR o, — 28 B K
[F1) F8) 22 S A AR R AP L, AT E AR XS 852

XA PIAE KRR P AT R AT ST, Al DU AS 5] 45 4
PN TR 78 0 B, V0 3 N B R R AT DK HE TR , %o
iR K B IR A T 515 K B o8 JE B S, AT
W ARV T R RUE 1) 55 75 S At 1 BSR4 A SL R
55 Horp, 28 FE /K HURFK 3 A R S MR
LRGSR AT RE R AR A S
Xt 2 FrREE MG &R (DH33-27 A DH32-29) 1 4%
otk Z (HL) R AR RHPERT ST, PPAN HAE A ] 38K
O3 5T B K A T FERFAE FFE K BE ) 25 5%, M IE#
PEHTIX 3 A AR RERR K 70 T FEFI A R AR A A B e
SCRE, I Rk A RS N AR K B 5 2 ) 42
2

1 #HR5FHE

1.1 Resf s
B AER oK B R T [ SRR B R a2

AR R B 2 Ff R # G4k & (DH33-27 Fi
DH32-29) ME#IGHEZ (HL) . 3 B AR O 1 422
. 2012 4F 12 H A rA i e e B
1 k. AEFERUAR O 200 mm x 150 mm , F S 4 4y
Pem M EMRE 2, bR i i A
THCA AR RO RSB AR B, R A LB m (3
) rm(Pent) =73, B R (4.0 £0.2)
kg 2 WITEK BR A B HUE DUGRIIE AR IE 5 A
K. 2013 47 6 H Ay Ba pil i AR A RAFSL AR 1 Fi.

®1 3 HERNKEIERFR
Tab.1 Growth status for three seedlings

g T/ em Hi4%/mm BB S TR Y em”
FEEF; DH33-27  89.78 £1.89 9.75+0.38  1563.83 +101.55
FEEF; DH3229  75.83£1.28 8.77+0.39 1063.29 +66. 10
Fikk HI 87.18 £2.20 8.53+0.31 1188.43 £91.90

1.2 R H=E

12,1 R SR AR A PR X
IR BIFE KRR TN . 2013 4E 6 H 25 H 415
HIARGEIEIK , B R 6 #RAEK IR K (M iz
B ) FERE AR BN A K AT RS e e
A OB AR ZE A0 56 B 1w, I B BB RIS
Bij 1k + K 43 1 25 & B IRFR & 7E 08:00,10:00
12.00.14.:00.16:00 .18:00.20.00 FI%% H 08.00 4y
ST SP-30 HL - RAF- () FRA & 1 W, [,
TR T (PRI THO03 A ) 1 57 45 PR 725 I #4455 28
AR AN . T B A T — 8, AR
ARG 8 < T A EAR I Z SR ) 75 31 Bk
TR AR AR o A 4 R A i S R R
IR R AR (2 h) iFeEk IR AR
EEORT R AR 7K 8 FE K B R = S I ) B I AR K
i/ (FRAR TR x BFE])

1.2.2 2B ARHEHEE  HTAFEBKS PG
FRBE R Ge— W3 o B e, R ot — M P 38 5 K
R EA R TR A ARG, FH FOM/
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mits {485 X 3908 B 11 X 50 0 A AR 5K R ik
AN . A e BRI LB AR B S oK ol 4 A4
P BA)E 0 ~3 d MUOMAL T IEH Ko 46 01, 7R
YR (CK) AT G KR =18% ;54554 ~6 d ML K
BT 5 (Light dry, LD) B3] AR E K 13% ~
18% ;¥4 )5 7 ~ 15 d ik o+ 2 ( Medium dry,
MD ) B AR FR &K 9% ~13% s 345 16 ~ 23
d W E T 5 (Severe dry,SD) I, (TR & 7K B AIK
F9%.
1.2.3 st R RyABAFERNE 201346 H,H
Li-6400 fH#EADCAVEM 0t R G0 (K1) , %% 3 4>
BR, T 09:30—11:00 5 i A M R ot & 3 5
(Pn) FZE IS A (Tr) , BRI ARIESE 3 bR, BRI E
3 4, Hip SRHEEEE A 1000 wmol « m™* - 7' iR
Ji 35 °C. K HHAHR(WUE) = Pn/ Tl
1.2.4 #3ERAE R Excel 2007 gEF7/ERE, SPSS
XSS B 64T J7 22 53 L 2 8 U #E (Duncan's 23)
FAH IS4

2 HRESH

2.1 BHEARFEKEWLEE

M2 AILE ), e E Ak DH33-27 7E CK B}
RFEKREK[ (141,05 27.82) g - # 7' ], B & & T
oAt 2 B Fh. £E LD A1 MD B HH, R B B2 AR, 7E
SD HH I P RAE K e, X (8.83 £ 1.01) g - #& 7',
BEMTER: H1(13.84 +2.38)g - # ' (P <0.05),
{HREE #& DH32-29 5 =35 22 5 AN i 2. 7E b ik 2
H, FEE ke DH32-29 1 ARAE/K S (UAE CK B 5 2
E e DH33-27 9l 1 ¥ 22 7 (P <0.05). REf%
DH32-29 £ I I#E/K 5 T R EL A% DH33-27 5 E #%
H1 ZJa]. B4 HI 75 4 S HFE K 8281k /)y, SD iy
I R AE/K 2 CK I Y 14.69% , T & B A%
DH33-27 W2k 6. 66% . 3 Ff B F i) 11 KA K 5 33 o
K1) 80% LA L AH P T FFE B AR W IR, te(E
T FRE, D CK B3 114 85.50% ~86.77% | [43|
SD B A% 81.04% ~81.82%.

®2 RREKSEHTEATHRAE

Tab.2 The average water consumption of seedlings under different soil moisture contents

o - FEAKR /(8- %D Ei%@k%
FIR ELPN A RAEK
IEH# K4 (CK) FEE k% DH33-27 141.05 +7.82a 162.56 +8.71a 0.867 7
F& 5 A% DH32-29 100.51 +3.55b 115.94 +3.90b 0.867 0
Eif% Hl 98.49 +4.95b 115.20 +5.46b 0.8550
BBEETFE(LD) 2. ¥ DH33-27 68.74 +4.54a 80.77 £5.08a 0.8510
F& E A% DH32-29 64.58 £3.18a 64.58 £3.18a 0.8553
i # H1 64.26 +2.42a 75.77 +2.69a 0.848 0
HEET R (MD) & i ¥ DH33-27 33.51 4. 15ab 40.11 +4.49a 0.835 4
i ¥ DH32-29 37.47 +6.30ab 43.83 +6.86a 0.854 9
i HI 41.53 +5.27a 48.43 +5.81a 0.857 5
e E T-5(SD) & i ¥ DH33-27 8.83 £0.80b 10.83 +1.01b 0.8153
2. i ¥ DH32-29 11.70 +0. 78ab 14.44 +0.98ab 0.810 4
E 4 HI 13.84 +2.38a 16.92 +2.84a 0.818 2

1) ABRIK 5 AT 6 R 9 2386 , LA BA — AR N5 FH 4, R F R AAR A A 0. 05 K -F £ £ 5 R Z % (Duncan’ s

*,n=6).

2.2 FAKEFEZEHTHK

H ] 1 ] O g oA i (1 K R KRR 7K G 36 s 3
£ 10:00—14 00, [F] B FE/K o 50 52 Bl h 42 A8 1.
TEIEH L 3K 50 4544, R E k% DH33-27 1 DH32-
29 FIRA BB K KT E# HL, HE & H1
R RFE /K % (94.80 £4.54) g+ h™' + m™?
A 10:00—12:00 BB 3 FpsFiAe 1F & 7K o 5 1
TR KR K B 5 R F S FE K HUR Y LUAE 53 3
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HILTF 10:00—12:00, [ K& Bif B FE 7K 380% il 26 AH
{e4. 7€ MD BH#9 , B B f% DH33-27 F1 DH32-29 4K
BIREZKH R 20 R [, W1 Al T B R H1 (44,50 =+
2.09) g+ h™' - m 7L FE KA H 35 E B A
FET R, B Tl A ol () 19 K45 st B AR /K G R il £k 12
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The average water consumption rate of seedlings in each pe-

riod in the daytime under different soil moisture contents
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FEAKHSE/(g-h"m”)

Ky A
AR AN B B U EA — M RVNG SR R A
[RIB Fh[E]7E 0. 05 K- |- 2% 5% A i 3% (Duncan’ s 3 ,n =6).
K2 AR R OK G 50 T BRI R FE KA
Fig.2 The average water consumption rate of seedlings during

daytime under different soil moisture contents

K& FI A E LR

FIEX] 3 FA AP Pn Tr 1 WUE 27740 . H3E
2 HTRER I AR K R AR, B3R 3 AT LUE
WO EIEE KT 3 PR A G Po f24E B k2
F(P<0.05) ,Tr ANFAER P22 5, 1 R E A% DH33-
27 ) WUE 5HAR 2 PR R AEAE R PE2E 5. BHE T
eI, 7E LD A1 MD i, Pn F0 Tr B 5
FF&,WUE |7}, 7€ SD B+, & E #% DH33-27 .DH32-
29 FIE#Z H1 By Pn 5 Tr #3542 &, i WUE 7 MD i}
S I A e B 5 A BT 81 %, 7E SD IS 3,602 ~
4.326 pmol - mmol "', 7K 43 F| FH &R R B MR TR
Jy: B E ¥ DH33-27 > R E A% DH32-29 > E##% H1.

®3 IMEAKS P AYLRLLER

Tab.3 A comparison of water use efficiency for three kinds

2.4

of seedlings

KX P/ T/ WUE/
S W (;Lmol-mfz-sfl) (mmol'm ~%+s ™) (pmol-mmolfl)
(K EEfDH3-27 10.928+0.186a  2.954£0.062a  3.746£0.062a
EEMDH2-29  10.006+0.158b  2.921£0.029a  3.442£0.053b
Ef HI 9.240£0.137¢ ~ 2.882£0.102a  3.2750.088b
ID  EEMDH3-27  7.126£0.131a  1.748+0.046a  4.156£0.079a

6.460 +0.177b
6.186 £0.070b
3.905 £0. 100a
3.322£0.165b
2.789 £0.074c
1.487 £0.075a
1.389 +0.031a
1.461 £0.08%

1.644 £0.063a
1.731 £0.034a
0.839 £0.035a
0.768 +0. 042ab
0.716 +0.018h
0.349£0.013a

JEF#% DH32 - 29
Etk HI

MD  RE#; DH33 -27
J2Fi b DH32 - 29
Efk HI

SD REH;DH33 -27
J2Fi b DH32 - 29 0.369 £0.013a
EfHI 0.463 £0.050a

4.047£0.102a
3.670 £0.076b
4.817£0.181a
4.347 +0.132ab
3.932£0.143b
4.326 £0.224a
3.961 £0.098a
3.602 £0.254a

1) AR R4 tbad B 5 08 6 , L2 A — AR 5 5
HH kTR R A 0.05 A F £ £ % R 2% (Duncan’ s
*,n=6).
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3.1 tEREFEKEFELLE

P ARAE K it 2 S W o RE 7K W ) B L 4 1 48
FRULAE T A B e IR A ER R MR R4 AR K
SR A ET AL FI W B i oK R REL (E, B A
1T AN R R R  RE K g 0 1 22 57, AUFERE K i A
% | 25 BN s () A% b A B P TR AR P FE K
RIFEZK BRI AT R, JeRiTpFFtIESE E i HI
NSRBI AR AT, 7R K 40 78 L Y 45
T, E R HI B (115.20 £5.46) ¢ - BT 5REE
¥z DH3229(115.94 +3.90) g - ¥k ' +4304%ix, 3H B
I/NT R E# DH33-27(162.56 +8.71) g - # ", 7
T SD A AR K B (16,92 £2.84) g - Fk ' iz
mT T, BAAE R 2 5. Ul E ke HI 42 2 Fif
REAEA TN TKEE S, RIUATEZ BT Fhia
TSR R R O RE K L. X ST 5845 2 I B
A AA B m R KE, B E— €M TR REN B
TG 32 BT 5A 52 i) i B AR 7K o 7 0 e — 28 1 e
EAAET 55 AR K RIS T Bt & 5 =it oK i
18 LS T AR DB A O IR 5 B 22 B n DA iE
. 4R R ZE B VE P th AL B A A2 5
SR g 0 Y S N, K 3 1
R FLZE I B A T2 25 w0 L AR ST R B % K
Sy TE AR, B AR DR LA MoK, 5 <L SME
%, FECALR TR, 1 7% AR A i/ ) 22
J P 3R TR I 5 Dk SO BE b T AR AR
R T EIRADIE.

TERZ KT HARZEBFEK IR T, 225 1135915
AR EE IS, BIIE B 7K 3 554 B e KK R 5
R-IREAK RGN 1. 672 FEABEIE P, %
{EH4 1.31 ~ 1. 43, 5 A5 36 B B IF 58 405 51—
. B RFEAR R [ RO BIFE K 33 04 LU AT 4
BAR S A AR BE , LB = AT R0 T - - ke
FE Ry , 52 B PR PR 357 M sk, ABSPAS RE TR AR
FRAYT 7K BRI 955 , (HIX — A2 1) LU ABDRT R e 22 Ji
FHEAFK A ELENE X
3.2 REEKSF AMELR

FELPIAE K 15 I T REURI I ZE B ot i A 5
TE Lkt A 3R Ed DH32-29 #EK 8 TE
¥ H1, 5 CK BHH =% WUE ANE7E 8% 25 5 1 45
W3 AR EE R 5HAR 2 FiER L, B
¥ H1 FE 538 2ok 3 v — B R R AR A 7K 43 R
B TR, S G AR AN 2 s o R L 45 e B A% DH33-
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27 fi%. 7 CK.LD #1 MD i ,3 F#Fha) WUE &4
P21, 75 SD A e T B, X 2 ol TR A sz 3 5
B IS A R T AR AR i B, RIS K 3 BE 22
T 6 VE FH T AS A28 5 26 9 Bk, 7K 23 ) FH A
R IR R IE T R R SRR 3
TR oK o3 R P &R0 T0 38 PR 25 S5, WA ) 4%
PLEBIC I T RES] T e fi%, IF FLAL SR A 40k B A%
S BA AR T 5@ N RE ). 28 BRIk M R
E ¥t DH33-29 FlE # H1, BB B #¢ DH33-27 2554
B KO BCR I R AGE BAEK I A5
A b DX T AR AE T, 0 B AE 7K S )™ H 75 ik Y b X
TR PR A A A A b R A S AN
JECY A SR , 00 K 43 25 A 3R AT S8 2% R
A Z Rk U, BE A5 7R N AR i e 3 R A Ry
P, AT 555 S8 A [7) v AR FE A R P 7K 23 ) %
AN ERE T IS T PR 3R B 2 K B A
AL LR AR

3.3 H5HMEAMFFEKEERXTLL

HPIRIPTTRE 1 72— B ZR Y HRRAE , LIRSy
2 MK 4 ANHRRR N < R R MR 4 41
JELJEE AL LR i i s il 2 PR A . FEOK i
AR BE B WA [R] B 1 7K B 7, {H Hy T 32 3]
W TR R K, BT DA — AR L FE 7K 32 R 7K 43 )
RN FE LS 405, FKE R Y A 1 4E
PRRRPE B8 VEGF , BE S RAE TR 1 B B /K 73 FE A0 BE
FIFEAN[R) PR 45 v 1 592 BRAB /K R AE , PRt TR e
BRI A R FEKRE S . O T S G M xR i
Fie EURE 5 HAh AE R I RE K P REIEAT LR, Rt
I 3 AR S R ()74 -9 5) MM A B B
HEAT XS F . A 5 I () X5 2 24 4 7 1y, I e 7
R ARE ARPR IR, — AR A AR, PR HAT A
R A] .

Hfa 952 iR B0 45 %0 . B 145 Populus tomentosa
(1734 1 RFE/K i bR 177.30 ¢ - d 71 S FEK
MR AN 90.00 g - m ™ - b BEM()HK9 )
B RACK R R B 162.07 g - d7" P HFEK %
F748.23 g+ m™* « h ™' ;47 H) ( Bamboo-willow ) - 34 [
RFE/K I Jy Bk 88.78 g« d™", P FE K H Ny
59.19 g - m ™ - h 'R KR ST, X 6 R
FPFEIKBE ) 26 S K, [ AR JE R B AR 1 3 S ASTA] i
FPUAFTEROR 22 5. 31X 6 PR Rl FE K 8 R K/ HE#
WEME > RE K DH32-29 > R % DH3327 > B
¥ HL > PTH0 > R EAZ (A -9 5). Pt Btk
B ARFEA A BERE, AR S AE K B Z B2, 5
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