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Effect of Phloridzin on Physiological Characteristics of Malus
hupehensis Rehd. Seedlings
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Abstract: [ Objective IThis experiment was conducted to explore the effect of phloridzin on the physiological characteristics of
Malus hupehensis seedlings. [Method] M. hupehensis seedlings growing in sand were treated with phloridzin at different
concentrations. Effect of phloridzin on plant morphological and physiological characteristics was investigated. [Result] The results
showed that phloridzin improved seedlings growth at 0.001 mmol-L™" and inhibited the growth of seedlings at Immol L. Inhibition
rate of phloridzin on seedlings enhanced with its concentration increased. At 1 mmol'L" , deformation of the ultrastructures of
chloroplast, mitochondrion in leaf and root was observed accompanying with increased MDA content and SOD activity. Activities of
POD and CAT increased firstly, then decreased, and then increased again. Photosynthesis rate and transpiration rate of M. hupehensis
seedlings were reduced at higher concentration of phloridzin. [ Conclusion] Phloridzin at high concentration inhibited the growth of
M. hupehensis seedlings, which is one of the most important factors that reducing replant problem.
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By, GRS N RRA KR, e N
AR A CARRFFETIN ALY (AR 6 3 b A
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RAKIETT—F, e G AN AR 22 5 b 45 )
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FUAN RV B ARIAR B P07 BRI AT I A e s
PER . AR AR PRI ORIk 45 AR BRRR PRI 5,
HE— D7 B T 1A FH LI 08T 1 BRI A 48
1 MR5AEE
1.1 RIE# Y

I T 2004~2005 AFAE L AR AR MY K 27 [d 252 B
ARSI AT« PR3 R BT (M.
hupehensis Rehd.) , 4°C)Z=HH 30 d 18 1 R
AR A3 Hr 4t 7AR 7 7 (phloridzin) 4 H Sigma /A ] .
KH ARSI O RS, W4 3% HCL 3R 1
JE J5 HI 7K 9% T Hoagland &5 F2 %21 24 h, %11
1.2 REHZE
1201 B MR DR IK SR, o)
BIFRE BRI : 1x107, 1x107, 1, 10 mmol-L™”
rHILL T1, T2, T3, T4 KR, FFOREFORERE
<0.2%, ANFEURAR IR IEH A FRAD, AR
£ ORI TR 45 1 T0 K SRR 288K o TlUE S
B, 52 ROEEHER E e k.
1.2.2 WGk 5 s SRR EAm
F PR T 10 cmx10 cmx10 em B5A 107 18 F7 5k
W, REEIRER 3 KRR, FRENETKH AP AR K
MLREE 1 BR, &5 2 d PedlE— IR B 50 ml. i
U AL PR 2 i A AR A — 2. A IR 6 Fr Dhfent
Fla, FPUEEHATACEE, 43 d GElE—IRAEE (T,
T2, T3, T4), &KX 50 ml, JLAbFE 3 IR, RRAGEE 5 B,
3 W
1.3 MEMBS5HZ*
1.3.1 MJESNE #0128 3 YA AR R 1 ik
SR 16 RHUAS [F] AL FE (¥4 1 I e AR R T S P
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OrBIFRECHE FSRFIRR R, AR RSPl T R
BHIE F, HIE P NUScan700 ~FHR 3G THE 245
i, FEH. SRR LR AT, FRIRTE. £
i BRI Detta-T SCAN R R/ H1 R4 (Delta-T

Device Lad, Cambridge, UK) X #f b EUE3E4T B kb
H, GCSRANIEORRK. IR R BRI
1.3.2  ARPPIRSRAENIE /O 50 FEEHH I AR A R
MRR, ZERKMYE T, BRIANAR0.1 g, XU /)
U2 mm KRB, R AP #s (YSI-53)
HMOxy-Lab% HLHK H 2l & R4E (9 EHANSATECH
QAP WIE R A, DU AR E R S B R
O, TR BE TR B R 7N AR 2R I PR 26
1.3.3  LRYEEIEPE A PO AL e TR 3
VAR IR S AT A BRI 56 24 54 104 16 KIER &1
POD. SOD. H,O, {r47 B AR i S Ak = i —
5 (MDA) Friit. WI5E (4B A 55 1 it
1.3.4 @M E  BH EDWESAR R A F
(FETR AR, SIS R 7 7R,
1.3.5 JUBIERIERIE KA LI-6400 0%
AL (SEHE LI-COR AR AF=), T2 3 YA IR J 1
WAL JE 25 16 K /21 112 00 e 2h iy Eisss 3 s
4 PR A R (Pn), Z8HEEE (Tr) /SILSSE
(Gs), ZHHIFIFR CO,L iR
1.4 FE4bme
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TR, T2 PR SX I ZE AR E . T3 4B, AR
5t B AR R b T 51.7% 17.5%,
AR A B IR SRR 2 b T 24.8%F1 23.6%.
T4 REFRAR R A 0 A i AR R R I AURIAR K 2
FART X, AKX IR 37.2 % 40.9%- 56.6%F!1
40.6%, [FIFHR R PRI g T 23.75%, A F] T
SRR Bl T3 ALFRKRIE (1 mmol- L) BiZ
DAL A, BRI R S B A
AR B I FLRf AR BRI B2 (38 n, P4 A 3 i
2.2 M RFIRRHBRHLEEH
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FIZTEE, HhiZ (B 1-4). 11 T4 AFRGIHT 16 KJm, M (& 1-5); HEUASMRAERE; JEhk
A BIRIRAMMIAZ L Wt BRI IS 2532 BIRIR (1 1-6) s SR fA 1y S IRANE (B 1-7).

F1 REELEMTEHEEENERIRAFENEIT
Table 1 Effect of phloridzin on biomass and root morphology of M. hupehensis Rehd. seedlings

s WATE o b SR IR A AL MR lilS S

Treatment Dry weight of Dry weight of Fine root respiration Total root area Number of root  Total root length
root (mg) above ground (mg) (umol Oyg”' FW-min™) (cm?) tip (m)

CK 319.0b* 525.0a 0.44 22.2b 178a 2.2ab

Tl 372.3a 491.7a 0.45 27.0a 169a 2.5a

T2 317.0b 523.0a 0.36 17.9¢ 138ab 2.0bac

T3 154.0¢c 433.0b 0.50 12.7d 136ab 1.7bc

T4 120.0d 215.0¢c 0.55 12.6d 113b 1.3¢

[FFIAN NG PR IR AL B 0=0.05 K25+ 2. R

Means within a column followed by the different letter are significantly different at 5% level. The same as below

1~4: CK; 5~9: T4 ALI‘}E, M: %*ﬁ’ﬁg, NE: *zﬂﬁ, P: }ﬁ'ﬁg, V: Vﬁ@, S: ¥i7%]\*j, CH: u‘l“ﬁ%’ﬁi; 1: CKQEHHE%% x30K; 2: CK: }ﬁ'ﬁSXZOK;
3. CK:ZRRifAX30K; 4: T4 AbFH. FifAx30K; 5: T4 AbFE. 40MuAsx30K; 6: T4 4. ZRRifAx30K; 7: CK: M-ZE{Ax30K; 8: T4 A M-4¢Ax30K;
9: T4 KbER: R A B EAEURIITE 25K

1-4: CK; 5-9: T4 treatment; M: mitochondria; NE: nuclear membrane; P: plastid; V: vacuole; S: starch grain; CH: chloroplast; 1: CK: cellular organelle x30K; 2:
CK: plastid x20K; 3: CK: mitochondria x30K; 4: T4 treatment: cellular organelle x30K; 5: T4 treatment: plastid x30K; 6: T4 treatment: mitochondria x30K; 7:
CK: chloroplasx30K; 8: T4 treatment: chloroplasx30K; 9: T4 treatment: sediment of black particles on valuolar membranex25K

B 1 CK#0T4 A3 BEHELERM FARRBMEEH
Fig. 1 Ultrastructure of leaf and root tip of M. hupehensis Rehd. seedling (CK and T4 treatment)
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R IR AZ BRI i S A I SRR (&1 1-8) , AT
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e Z W IS 2R RS S =R B, i
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Fig. 2 Effect of phloridzin on POD activity of roots of M.

hupenhensis seedlings

Z POD WEPEI R . 45 KW, 4 DMAEBEXTS) 1 POD
TR B, BRI TR RS N BRI AR A,
AN (R A R S 5 R I AR A R AP AR 25 5. T3
T4 Kb JSHT 5 d N POD v PRI 76 L, SRR
& —g MRy HLE, BS 5 d WisTEFRE, 2R
10 X POD %1424 4 0.003 pmol-g” FW-min™ B J5 X
L ETRIER, 16 RIFKIE K POD BEiE 1A%
1653514 0.435. 0.002 pmol-g™-FW-min™, {EAE %}
8 (0.832 pmol-g - FW-min™). ¥t T3 fl T4 4b# 5,
SITETAA N BRI 1 AN Bk 21 1E 5 K, 2 5%
R AR B 3 iTRUE 1, 4 MRS, 4)
T SOD FE G Bl 5 Ak BRI [ (19 S 4, — SR I H 1
T, T1 ALEE SOD BEETE-150) 22 eA 5 3
T2, T3, T4 —/MAEHE 10 d J5%h1H ) SOD Bt IF 46
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Fig. 3 Effect of phloridzin on SOD activity of roots of M.

hupenhensis seedlings
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Fig. 4 Effect of phloridzin on CAT activity of roots of M.

hupenhensis seedlings
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Fig. 5 Effect of phloridzin on MDA content of roots of M.

hupenhensis seedlings
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DAEgE R, WAL 0.1 mmol- L™ IR
FRALFE, #hitth TR B R A E, S0 kT
DIAS E— @ FEEE RS bR, WG A R A . 7add
PR JEIAF] 1 mmol- L™ I, iy AE 4R 1 i SR AR
077 3k T 1 99 10 /N BE A 21 B I i B, 4 i
JELKG = AR BE AR T, XM S A T B A AR B A 1] 1) 42
R P P 384 I ir 448
2.4 XEEM

®2 TEIREREELEN SR SIERBSMm

2 2 WTLAE L, T3 F0 T4 4bFE, hi i fn iR
I3 A 6 B 39.8%A11 35.2% )i £33 2843 i) Ay o) B (1)
60.6%F1 65%, ZEMEHAEEICT 6.4%H1 18.6%, L]
PRV FE R T AL RS 2w I TR R D, DB FZ s
TERIBRAR, Xz B3, M SB0ea 1/
HI R AN BE SRR, 3 gl i B = st 2 K Tl 75 1)
VIR R &, A K g

Table 2  Effect of phloridzin on photosynthesis of M. hupenhensis seedlings

Ak 2 IR plAEpLES AR AL HalE] CO, ¥ JiE
Treatment Leaves area Photosynthesis rate Transpiration rate Stomatal conductance Intercellular CO,
(cm?) (umol'm™s™) (umol'm™+s™) (mol'm?-s™) concentration(u1~L'2)

CK 21.6ab 3.1bc 1.8a 0.30 303.0

Tl 23.6a 3.8ab 1.8a 0.06 296.0

T2 19.6b 4.0a 1.4ab 0.05 233.0

T3 13.0¢c 2.9¢ 1.3¢ 0.04 234.7

T4 14.0c 2.5¢ 0.9¢ 0.04 194.3

3 itk

)T I 20 2R3 W SRR A 73 R S A% A TR I 2K
Y RAAIRAER, S SRR Bl T 2R (1) A
KREP ., WREREHEZEEWN AT Vaugh!'
RIEWSE (1 mmolL™") fIBTELNE (trans-Ferulic
acid) , &L (vanillic acid) , RIFERR (cinnamic acid) ,
KR FE R H R (p- hydroxybenzoic acid) , ] &M%
(syringic acid) , WIMEEE (caffeic acid) “EMRY) ),
i T8 IR IR Pisum sativum MR AR, R
M TR RIEEFRE (M, AR, BEMKE ,
T TR M 2L ARIS I, MR IR AL BRI
JEIEF] 1 mmol- L JE XS HT IME R KRR A R
KECW, 53 3D T 24.7%~43.4%, W& THFIH
T ERD T 17%~62.19%, FILAER KRR L
THRARMIRICEE T o ARG 52 2] ek AR B 0T
SRR R AR T 224k, RIS
L, Bt e, B AR R e AR B,
Ui AR R A2 B R R 5 A R I oAV R B
1. HRARFIPIR 25 32 BB o >, ] DA Al
Yt Re AR . ARI A REN], SRR (10
mmol-L AL FE 5 £ AR R K PR A2 5 T 23.75%,
A2 TG YRR R A i Vs FE I e RIS 0, A
FITHHRMAKEE, XWENTFEFRER R

R PR A AR G AR R e S H R K. R
2 AFPOTULGLIYIR S S TCA 1  Do  F) SR B A B
IR AR AR IR AL B A T A I, 2R fA, ki fA,
A A% 2252 SIS FIRE L IOIR o AT TUAR e LA Mo A%
AR S5, (DU 5 380 I AR RE A 1) JIEE 45 4 52 B RO
R BEAN IR M 2 5 1) A 28 RO T AN R (K S M 1
ZESH o

TR AR BT 5 B2 40 By 2 P R B B 35 P v 8
&, XItmfasy, 5 10 R —ABURME, Xn]
BEAZ HI T HURE M 225 5 A o 4l i R B 1 0 50
Shi2 MDA Siin, HPAFREEEG 2,
HEARGEORA DIRE %, MR AR e, A4
HR (R G5 AN D RESE BIRA,  BETT AR T (1l ik
K, A REERI O, RELH g A
L, REAR.

FESERBR I F 2R el 3t S i S rh 24
TFVH BT IO, BB AR 2182
AR H AR B KR, IR AR BT
LSRG AT, A HAE 3 (125
GRS, AT BT T AR A0SR AR AR R S S
N R AP TR E A G T R S %

4 g
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R MR B e BEgh i I A, WRIZIE S 1
mmol-L™ I AR I I 4N M A K AL, ELBEAS
AL BRI L ARG 0, IR R g, RBLAE AR T
MR, EWRSEEETE, O EERET . B
AR R AR B 7 A i 3 T A o 1 T PR 3R
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