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Abstract: Fuji apple tree grafted on four types of interstocks[seedling Malus robusta (Carr.) Rehd.,
dwarfing My, semi-dwarfing M,g and SHe] with seedling Malus robusta (Carr.) Rehd. were used to study
the response of hydraulics characteristic to drought stress. The results showed that the leaf specific
conductivity (K)) of total plant, canopy, stem and root decreased with increasing drought stress, the trend
of leaf specific conductivity (K;) of each organ decreased in the order of seedling, semi-dwarfing and
dwarfing, in which the range of change of dwarfing M9 was largest, and seedling was smallest. Hydraulics
resistance of interstock graft union varied as follows: dwarfing trees > semi-dwarfing trees > seedling. The
ratio of hydraulic conductance resistance of dwarfing rootstock graft union to plant in seedling, interstock
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Mg, Mye and SHg were 4.07%, 6.60%, 4.97% and 5.11% respectively under well-watered conditions, and
decreased under increasing levels of drought stress. Dwarfing rootstock may block transportition of water
to the canopy and limit vegetative growth, thus creating the dwarfing effect.
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BB, TR EAF &R ZE (Tyree & Zimmermann, 2002) , /K isiibe i &A%,
HET 56 MR AR A

TRN R 20 R S IARE B AR 7 R (R FA, 0P S X R (1) O B B s o IRl B2 5
GG, BAREAL S TR ARG IEAS G (Simons, 1986), SERMA S /KL 1145k (Olien &
Lakso, 1986; Higgs & Jones, 1990) i3 | AHAK/K /ric i % ; Kamboj 55 (1997) WA M #
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Fig. 1 Effects of drought stress on the leaf special conductivity
of plant (K| pant) in interstock grafted apple trees
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Fig. 2 Effects of drought stress on the leaf special conductivity of canopy (A) and inter-rootstock graft union (B)
in interstock grafted apple trees

23 BHEEXES/KENERRESKEHDFERSKE N FRYEEER

3, A B 7l IR X I8 3 KB (Ryrar) 757825 KB ) (Reanopy ) FIHEIE /K BE ) (Rpjant)
T AT . FEIEH K ST, TRACEAI R )6 Moy Mg SHe IBRIZ I, 154 X 8 3 /K B
71 (Ryrait) 1T F/KBLTT (Reanopy) T AT HIELZE 350008 7.16%A11 11.40%. 9.36%. 10.02%, 7t

B \RRIBEHERE Seedling
4 A SM. DM, OSH,
12

10

R/ R gy %

0,
R/ Ry /%
(=) — [\] (VSR N wn N ~1 ]

6 L

4 L

2 L

0 i
hETR HETR KA HhET HETR
Moderate Severe Normal Moderate Severe
drought drought water drought drought

B3 FEMNPEHRSFESFERGSKALEREE (A MEEEK (B) SKEHBAFSERAZM
Fig. 3 Effects of drought stress on the ratio of hydraulic conductance resistance of dwarfing rootstock graft union to
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HI3E 1l g, AR ARG R, Z2TH SR (Kigem) AT FERAEKE N RKKE
NTACHT, B /NS Mo S5 1 o PRI 25T 5 B4R 70 R PR B T, B el T I A v [ il o
KU TR, AEAS R AR B KA — 2L I EBOB ke ZE R LA —FE, KRB
PUZESE . U MRARAR L RS TERG ,  (H A TR0l R M 2K 20 AL 1R Ml b 8 o338, JEARAR AR K 34
ARBGBAERI K LA, IWIHERR R 33 (Koo TEAN RN L P A A AR

£ 1 FEMNDEFKEERGETIRAMN LSRN
Table 1  Effects of drought stress on the leaf special conductivity (K;) of

stem and root in grafted apple trees (10" kg - MPat- st m?)
ZTH 2 K siem R 3% K o0t
HHERE A Leaf specific conductivity of stem Leaf specific conductivity of root
Interroot stocks 3Ky T T I3 K5y T EET R
Normal water Moderate drought ~ Severe drought Normal water Moderate drought  Severe drought
J\ b 5408 Seedling 5.99+0.43a 3.96+0.31la 356+0.19a 6.77 +0.55a 3.38+0.34a 0.44 +0.12 ab
My 350+0.15¢c 295+0.26 b 241+031c 577+0.46b 324+032a 0.37+0.40b
Mg 436+0.37hb 3.05+0.61b 2.62+0.38b 6.82+0.84a 3.20+x0.26a 0.51+0.06 a
SHs 390+054b 299+0.33b 265+040b 6.26 + 0.46 ab 3.00+0.19a 0.41+0.06 ab

Ee W AR RN ERERIRTE 0.05 KRR
Note: Values followed by different letter within the same column are significantly different at 0.05 level.
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KPR (R0 I KL, B K 7 BRI, AR 1Bk KK 3 25
s R NS MR AR A IE Y I A B 2, SR R ALOG o AE/K ) T BRI R DL & S AL IR
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FE (Kiptan) WATANFREEZ AR EIEH KD ZMET, Mo LRI LT R (Kipan) WTFHHT
(¥ 67.5%, /IR EOFAE (2011) SRIEEACH AT 2 /N BEFEACHA 7] A5 5 R8T 5 e I
ST 44.2%. T rRIRIAL (R RANE], A DX KB AN, U I AR 15 i )
AR KB LS+

Simons (1986) AAMiA 5 HEEREAL AT REIE th TR EGIRAL G ia sz L, 2 P MBI Z
[ AR AR AMES DS, {HoE Nardini 55 (2006) ¥ 7E A R fili A S5 DXl L S 3 2 ) e Lt 25 1)
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AN AT, EAFERGEARGE R b, BB B L b & 2 W B A0 T iR 21774k
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A AR F R BRAR, 1 FR R AR 1S TR A K

Syvertsen (1981) KILAEAAGHIHKR T /KBE ) FH s A7 B R 22k A TR AR (H2 B X T
JKBH Sy AN AT 240 (Cohen & Naor, 2002; Atkinson et al., 2003; Olmstead et al., 2006). [A]#f, Nardini
& (2006) IR TR AR AR 2R 1K 3 /K BEL T A A A4 3 2K BE D 1) S B2 A il 70 14 DX R A
SARTK 5B 7 ) DT iR A2 AR ) o AR 0 e ISP ARG 4 i 15 42 X 88l 3 K B 2 et )2 5 7K B T 1)
4.79% ~ 11.40%, JeAtAk SR S /KB 1% 2.09% ~ 6.60%. LRI WL, 548 X 8 G /K B FEAS bk
TR B R, AR T HAL T ORBEE AT, ARZE S MR 3R 1)l 2= K k25 . i T AR 2
A BN KA e I UM EANF], Al 2 BEA /Ko i i) 2 Ab ANl o B[R] — e K-, B ihe )
R (R AR 1 e DX s /K B B o /20 BB AR Ao R 4%, 1995) 1E W] TR A il AR 155
HOREIEHE, BUGEARGEOWNAFZIR L, SERERE, M SKEAZR, fiARM
AR E B S, XM IGOUE™ H . b n] DU 2 7 AR R A 5 Sk BRI 2 R R &R . B T
LA I, TR P A D T K B A TR B o I B ER AR AR N, TR B A
AP B o X TR TR A P P O SO B 4 4 U et 2 25 ARG, iR A X
- 5 e AR IR R AR I U A — B

Atkinson %5 (2003) UK, HARGIATELRE AR BB BB, RAGHEARITI AR
2T AR SRR E T etk . T SR 2 AR BE S i AT FRAIG T 42 M iR R 3
K, HIERARR KA FREER K (BELR 5%, 2011). F#F5T (Landsherg et al., 1976; Shabtai
et al., 2007) RILAEALH K B RIER (AR &R, R AW AR AR K BE I— AN
PR TOX R, BEE TR E e, MRAMNEEE (Ki) WMEERK, R EE
(Kiroot) A& /N MRS KBE ) I FZRIE, 1 H2 1 5 e i gosvE ey, RIAR
FR TR 55 2 s e BRI AR K 3 R RDIR DL o ASREGBPRIIERG 1 2 )\ B3, P LAAR AR (R L
T (Kiroor) TEAN G 2 ) 22 A N AR AR, (Rl T ah SR 22 5, (R R
KB TT, WZEMER 1. KK IIANE], I 5 AR R BCRIE Fr K 23 e ) L2 5

TR PR AR T, AR RE ) I 22 e SRR R/ IR AR DG, i T gk &
AKREE AT 2 e R BB E AN ], A i v 452 DX 38 3 7K B 78 e 2 o B o 1R 1T 2 38R A AR, T
TBA I FE X3 T K BH ) BT v 81 o0 R AR AR R . B TS e FE (R, AL e Bk R b
PRS2 B AR T, B A I X I T K R LU TR AR R A 5K R, R 3%
SAKEALT, WRBOKFEHK DG N, SEGh B K fab s, AF IR A I A4
PRSI IIK 358k, T sE BRI AR K o TR AR A 5 | AR A4 AR B S /K 6 BRI ] e 5 R B 2
RITORZ W RAERKILEARB SRR, HFELE DA T2 T, DR ESKES
TEACHE AR S G R TR S48 N 26 B IR 4 W 22 e S5 s i DR - R K &R
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