55 27 55 5 ]
009429 H

(S~

Aqrict

TEMEXRWGR
— i the A

Vol-27 No-o
Qppt . 2009

REGEE T SRERERERKREBBTTAHR

REE NECLE W

HEALRRESSE OFE

(L H gl RE A2 Re . HR 22 7300705 2. H R fEp s o R S Fh B B s 9B = H T 224 730070;
SCHmRAQL R E AR, HR 22 M 730070)

W OB DAFREUELN 60008 R A 300085 Koy MS BARE LR 20d.40d mH R AR, &
I ARBE a8 3 T 44 B R T T A AR A DA ROR AR KB A R 1R R B M b B A T B R A
SONMEBBEAAET  RE WA B AR EA AT AR B R B RN . Mt R E 4 &N
HERK ZRABMEZREZAT, ONEBRET LN TN ESBELMA ZRTEE. RS

60%P TRM MS BEAEE T DA EREHAK,
KERIA. DA WA W R e s A B AR AT
FESES. s3I EHRFIRE: A

BRI RS W R R B TR E R R it
i, Ve % B IR BTRHES FR 00 B, A 2B SR v,
MS BEFR L H AR L A B F A B F o B
METEMANS S ST ZEH B R DR
2 ( Solanum tuberosumn L- ) iR 1 Z5H fT 55 95 %5,
HTHREDRERE AR KT EENREIRE &
ARAE = A W88 X HLR A AT T S Fheicds, 45

RI AHLB A B U SR T 2 Bk gk
R BT Rkt 1/2Ms K320
e, % TR BT T A= KR A B B (AT
ST T 3R I 7 A — e 22 R0, R Ms 1
SIS A B AS AR 77 e
FiL 7.

Bl AL A M B R B Y B SR S P b TR A KR
TEE, HACER AR U S BTG5 iR
R B A KO H g T LR RE 1 5 B J
SR Pk LB EREE A E RS e, DR
BT B I TRl R A 2 Y i B

YEHES, 1000-7601(2009)05-0183-05

BN, (BEBE A H A ZE A St g i AR
KT BB B 22 2 s it 24 0?
AIRBE L FEAIE MS BB R o = RTS8
EUE T R B A A RN A M R S
A H PR R IR A A A e iR ik 2%
R
L PRy
L1 H{eme REE

BEAEL Y S 88 BRI S A e 3 5 i i
AETE S R SFUREHTE S LR E R, &
20 d #£ MS }EFREE FARREIE K, R 20+
2°C 83 000 Ik 24 h BELEHE
1.2 ILHE
1.2.1 spebiabe

DA MS 3577 5y Fefith, AR KHPOs
i P ZHE N 60% s 30%, Hihth 2 P 7. &
Y xt B Ak 3 Pl IR B T (R 1)

®1 SHEFRETKETEAE

Table 1  The dosage table of macro elements in three kinds of medium

K ICE il & The dosage of macro elements(mg/ L)

PRy
Experimental treatment NH:NO; KNOs MgS0: +7H:0 KH:PO, CaClz »2H:0
P(CK) 1650 1900 370 170 440
P6 1630 1915 370 102 440
P3 1615 1988 370 51 440

TP AR MS B FRIE P R A R PO FIR G 60208 P K P3 FRr 304/ P &,
Note :P represents the total dosage of phosphorous in MS medium :P6 represents the 60% dosage of phosphorous :P3 represents the 30% dosage of phosphorous -
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Table 2 The effect of low phosphorus stress on growth of potato plantlets in vitro

20 d 40 d
SR b - "
Experimental %ﬁnfﬁl(ﬁ”‘*) f‘itﬂﬂ(cm/ﬁi) %’TH’&(FI_/’HQ) E‘if@fﬁ(cm/*%)
treatments Number of new Maximum root Number of new Maximum root
leaves (leaves/| plant ) (em/ plant ) leaves (leaves/ plant ) (em/ plant )
P(CK) 4.58¢ 6.82a 4.36h 7.99,
P6 6.60q 6.064 6.244 8.68h
P3 5.84p 6.425 5.96a 9.75a
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Table 3 The effect of low phosphorus stress on biomass of potato plantlets in vitro

20 d

10 4

HW)E Biomass

FAXF A4 Relative biomass

)& Biomass AT & Relative biomass

AP y y N N
o o N y y b H N N
Treamenw  CLlEERNEE g e BEEE O RPEE e e
(mg/ %) (mg/ k) . ; (mg/#k) (mg/#k) . .
. . Fresh weight of  Fresh weight . . Fresh weight of  Fresh weight
Fresh weight of  Fresh weight Fresh weight of  Fresh weight
aboveground of underground aboveground of underground
aboveground of underground aboveground of underground
P(CK) 88.4, 20.4h 100.0 100 86.8h 26.8a 100.0 100.0
P6 100. 0a 30.8a 113.1 151 141. 2, 34.0a 162.7 126.9
P3 100. 0a 30.8a 113.1 151 104. 0p 38.0a 119.8 141.8

T ARX A B = (LA R/ XS B AR ) 1000,

Note ;relative biomass= (treatment biomass/CK biomass) X 100% ,
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Fig-1 The effect of lowphosphorus stress on membrane

permeability of potato plantlets in vitro
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Fig-2 The effect of lowphosphorus stress on cholorophyll

content of potato plantlets in vitro
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Fig-3 The effect of low phosphorus stress on soluble

protein content of potato plantlets in vitro
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Fig-4 The effect of low phosphorus stress on soluble

sugar content of potato plantlets in vitro

ZEAMRAZ iz . SR A AT PR S B,
X S A 2o RELAG H U 2y S I P B 1) A1 i 5 2K
I AT PR B B R, B R A
BE DN ] A T 4R i R R T TR AR S
By NS5 15 3% PRIEAEARAE R A H X2
HEWI RO BRI BRI R, 45 AT DL &5 6006
P IR MS R EE H SR ELE KR, H
X PR A RS RBE R YU 7 J S R ESE R b
A st — 2R

2 % X .

[1] W 2= Mg fh i 55 DR w I A P % 0y Ut
2[1]. I T 32,2002, 16(1) , 7 10.

[2] # #.8 TP, & By R o) B2 X B S A
H K BB [T ] T, 2005, 24(4) ,58—59.

[3]1 MAKTE FESCHE. 225°F- JLFP R A s 75 B X Favorita 14 1 A
KRR []- 95T Al B 2005, (S1) ,46—47.

(4] PRk BOEHE, =W, % M E T Rk Sk 83 il & B
Sl KA (0] R E DA, 2005, 19(1) 10— 12.

[5]1 BfAH E5HM0, WAL, 5. B 5 b Ak 58 Bl g
R IR ] WA LR 2E . 1999, (4),36—37

[61 BRRBEH:. B, AMEER. %5 ToDLER MR B o 4% 0 7 e g
B ] E KR 4R 2007, 29(1) 14

(71 Br dl.X1 8 5 A 5555 500 BRI 4% i il
TR DE R 0 [J] - ROl R, 2005, 33(9) , 1628.

[8] sk B, FAIF 555 BB E = X B R BRARAE K UL TS
PEREIEAR A2 [J] A9 T4, 2008, 24(9) . 1604 —
1612.

[91 =Rk, XITEAL, 5K FAR T BRI 3R A IR BH R AN A3 R
H[7]- P D488, 2003, 17(4) , 199—203.

[10] mRFG 7N B WY, % il A AE LR S [M]- Jb
BB AL, 2006, 142— 143, 208—210.

[11] 45 =5 BN, £ 8. % EY AR ESM]- Jb.
o [ il H R+ 2000, 111— 112,

[12] ZEEW, EER, Kk . 5 AR IR B /N AR S I B
ST W R (1] 1L 76 A ll 2 2 4. 2006, 26 (2), 138 —
140.



45 M EAMCEE S AR T 5 U 2 K e A TR AR AT 187

(131 XE JRARAE. B H o - B g 1< 515 4h i B Ag ot Ak 445.

FARIFRRE YER 2R AL [T] - 18l 234, 2008, 30(2) . 215—217. [17]  #Wwete, XPKIE, 4= B, % ARBBE XA [ KA S A R
[14] Goldstein A H. Mayfield S D, Mcdaniel R G. et al- Phosphate star- Aead A B AR P B VS PE RS B (1] o [ K R Bl 2%, 2003, 17

vation inducible metabolism in L- Esculeutum - III - Protein secretion by (1).57—60.

suspension cultured cells[J]- Plant Physiol, 1989, 91,175—182. [18] Z=a&NI. WA, K% 55 B R AT 2w K & i 2
[15] BRAE&r. BREER B - A6 2 A8 30 HUBE % fF 70 32 J SO R R SERSE R [T ] - AP 2%k 2007, (6) . 35—37.

[J]- WAL RL 2, 2007, (2) ;43 —45, 46. [19] 4EFRHR. AR RO 55 BIX S TR s 3 1 i Ay s v
[16]  MEE, SRAREE 42505 - Bl bt X /) 22 1 40 10 ) 1 2 1 O WA IRR 78] 27 W IO 80 BV PR A A IR PR S B R [T]- =7

cyclAt TR IR [J]- MW B 22 4R, 2000, 26 (5) , 441— gl K4, 2008, 23(1) ,47—51.

Study on the growth and changes of several physiological indexes of
potato plantlets in vitro under low phosphorus stress

ZHAO Yingqin'» LIU Yuhui’, WANG Li””, YANG Hongyu"”, ZHANG Jun-lian"”, WANG Di"*"
(L. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Gansu Key Laboratory of Crop Genetic & Germplasm Enhancement , Lanzhow, Gansu 730070, China;
3. College of Life Sciences and Technology, Gansu Agricultural Uniersity, Lanzhou, Gansu 730070, China)

Abstract . Potato plantlets in vitro were cultured on MS medium with full phosphorus level , 60% phosphorus level
and 3076 phosphorus level - Physiological indexes on 20 d and 40 d were determined and the results showed that the abil-
ity of new leaves and lateral root generation was promoted under lowp stress, which could also improve the root growth,
increase the fresh weight of aboveground and underground slightly - Under the culture environment with 30% phosphorus ,
the relative permeability of cell membrane, soluble protein content and soluble sugar content increased and chlorophyll
content decreased significantly compared with the control, and the significant difference was at the level of 5% or 1%.
Under the treatment with 60%% phosphorus the changes of physiological indexes were the same as the control: and there
was no obvious difference- The results demonstrated that it is suitable for potato plantlets in vitro growth on MS medium
with 60%0 phosphorus -

Keywords . potato; plantlet in Vitro; low-phosphorus stress: physiological index



