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Phenotypic adaptive properties of Arabidopsis thaliana
test-tube plantlets inoculated in the medium
with heterogeneous content of N, P and K

WEI Peng', LIU Tong*"
( 1. Center of Plant Tissue Culture and Rapid Propagation, Ningxia Polytechnic College, Yinchuan 750002, China;
2. Key Laboratory of Qasis Ecological Agriculture of Xinjiang Regiments s Shihezi 832003, China )

Abstract: Characteristics of growth and development along with the specialty and the demand of absorbing nutritional
ions of Arabidopsis thaliana in vitro were discussed by setting mode plant A. thaliana as the experimental material ,
unlike natural growth of Arabidopsis and by setting different levels of KNO;, NH, NO;and KH, PO, of treatment
medium with in virtue of tissue culture technology and uniform design. The results showed that A. thaliana plantlets
would reinforce the physiological function of rosette leaf and cauline leaf to enlarge the branches and the height of
trunk; In reproductive phase,ion species which affect the number of cauline leaf and the height of trunk increased, the
interaction of mineral ions was more complicated. Through analyzing photo-adaptive properties of Arabidopsis thali-
ana test-tube plantlets inoculated on the medium with heterogeneous content of N, P and K.,it could be deduced that
it was unreasonable to use unitary medium aim at certain plant into different growth period.
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IF (Arabidopsis thaliana) J& 57 F 4= ) 24 WF 53 1) A5
R W o AR S JE L o3 AT T R RS AR R L 3
(Henry et al., 20105 2 5 %%, 2010), & Bt 4 1k
(Sletvold ez al.,2012), & 5 & & (Choob et al.,
2004) 1Y R B AR, A R B R 8L RE O AT R OT AR
(Iwasakin et al.,2005) ,i% 3 G by 4= T %5 5% B K H
PNTE TR K A G A A R AL IE N AR AR AL TR

MS B FR 3B H T 2 8O Y 1 25 K B0 2 5
AU A TR A K B B, 1 B RE A AR
(3 B R 2 3T ok 52 B BT BE (Nas et al., 2004;
Goncalves et al.,2005) , AW LA FIEE TN
FARE R ) BT R HE A B 37 B h NP LUK & 57
JC AR BCE AR, (1) 43 40 I A B R A (] A 1Y
R TS HARSFE T T R B IR G?
(2) 43 B A [ ve B 2 %o 10480 i 3 R AR R T AR i 4
I SCFE b 10 52 ], 5 45 30 7 7E O [R) A R 0
IR T WA 22 S R R A AT AR B — B R R Y
NGB,

AR

1.1 ##

Ve P 2 AT AR 9 [ AR AR L A S R B RE OF AR
THRE KRG M T ASAEMMEN 1/2 MS iRkt
AR R R 1~1.5 cm AR AGRER B SR 5.
1.2 Fik
121 REBEAAZRELERAEMH MSERERE
R R R B O N POK R ER &, H
KNO; 1 900 mg « L', NH, NO; 1 650 mg » L',
KH,PO, 170 mg « L', 2} 7 2 &3 5 v] 5 B L i 5
i KNO, .NH,NO, . KH, PO, =245 ¥ I FR ik i
3R R E] 2 5001 800,230 mg « L, Fl FH#4 4] %
5 FF 28, 1994) . 43 93 XF KNO, . NH, NO; . KH,
PO, =Mibk &AW B AL B (£ 1).CaCl, « 2H, O,
MgSO, « TH, O i T R I LAY T
MS B A . AP LR S EFRITR T ELE
VERISZ ma 1 40 Je 24 45 2R, B R B h A AT B R
PE A Ty xR AR 16 S Ab B, BORHEL 16 AR FE X3
W/ X3 /K X5 MR/ =720 Bk, B R 5 48 h
150 mL W) =M, B3R IR (25+2) CL HOBIT I
B116 h«d', 58 40 pmol » m” s,
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Table 1 Contents of 3 compounds of different treatments
Wit 75 St fb& ¥4 1 Content of compound
No. of medium KNO, NH,NO, KH,PO,
1 2 500 1 200 125
2 2 300 700 0
3 2 100 200 140
4 1 900 1 400 20
5 1 700 900 155
6 1 500 400 35
7 1 300 1 800 170
8 1 200 1100 50
9 1 000 600 185
10 900 0 65
11 800 1 300 200
12 700 800 80
13 500 300 215
14 300 1650 95
15 100 1 000 230
16 0 500 110

L2.2 440 FRRAE AR 1A . 0k B s
W/ bR ZEAE N /PR B/ B AR A R R
HOEE /B 3% 3 I3/ W 25 A B0/ R L BB R L
/B ERE S R SR (mg + 0.1 g FWO il
i AR R AR 09I T vk 51 A 224 A (20000

1.2.3 %it 5 54 FI A SPSS11.5 B4 X & 38 4x
HEAT A 5 3 AT, DA 48 bR o AR &L [NO, 7
[NO; J.[NH," *\[NH, " ].[PO,” ]*.[PO,* ],
(K" *.[K"].[NO; J[NH, " ].[NO; J[PO,* ],
[NO, J[K" J.[NH," J[PO,” J.[NH, " J[K" ],
(PO, JLK™ [y AT 20 “IREILE A4 [l 1H
AIAT S LUK TRl e B B9 NP LK X IR B A A [
WA T R R, S R B A A X SR
WK AR S 22

2 HER54M
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Table 2 Correlation analysis among different eigenvalue of Arabidopsis thaliana test-tube plantlet

WRE AR BE MOEE RE OEE EEH EAH AR B
Weight of Weight of Weight of Weight of Weight of Content of Number of Number of Number of Height of
rosette leaf cauline leaf trunk  withered leal  root chlorophyll rosette leaf cauline leaf ~ branch trunk

N 1

Weight of rosette leaf

EYauiy 0.465 1

Weight of cauline leal

HE 0.349  0.781 % 1

Weight of trunk

Al 0.565 * 0.503 0.254 1

Weight of withered leaf

JicgE 0.765 * * 0.736 ** 0.761 * * 0.649 * * 1

Weight of root

LSS -1.13 0.138 0.424 0.272 0.312 1

Content of chlorophyll

TE JAE B -0.298 -0.21 -0.062 -0.868 * % -0.423 -0.274 1

Number of rosette leaf

E R -0.077 0.372 0.666 * -0.35 0.199 0.347 0.491 1

Number of cauline leaf

5 SCHER -0.221 0.077 0.550 * -0.279 0.066 0.584 » 0.312 0.734 * 1

Number of branch

e -0.161 -0.024 0.503 0.449 0.067 0.313 0.453 0.816 * % 0.824 * * 1

Height of trunk

T BRIFSR AR i (mg » 0.1 ¢! FW) LUSM e #bn o gk it 5 A0 3 2 U 230381 R GET AN % BEMRTPR 1005 » BEWRFR %, TR,

Note: All the measured trait used single plantlet except for the content chlorophyll (mg + 0.1 g' FW); All the plantlets of treatment labeled 2 were dead. traits of treatment

2 were not use in statistic analysis; ** means the significance level is 1% ; * means the significance is 5%. The same below.

GEUR R —EWE N R, EENESE
o W 2 TE A DG L 3R B 25 A i 32 ) e 2 g n
R B S i R A A A K U 1 3 7 R
22 AREEHENPK=ZMERATESELER
ME1THE. 1 SR NO, 8 Tk E R .16
SAEFRRAL, B FE A 22T 34 mmol « L1, 4 5575
WZ.10 55 13 5225148 K, 7548 NH, " &F
W R 10 S i/NET 0,454 NO, B TR IER
AR L7 SR N F iR LT 10 5 T NO,
5 NH, " 5 AC, (45 58 N & 878 A 40 31 i
R ZEH2ZE 49 mmol » L', 1 554 58N &
AR T 7 AL 2.11.5.8 5 4 ML ELE N
T 2N K, HTE 40 mmol « L' A4, KWK E
Bk 3 S BT BESRIE KA N 1~16 S Ab B, 3435 ¥ [
fiX, e R 5 Fe/MEA 2229 25 mmol - L', PO,
e B8 7S A R A ] L A R A R TR A Ak B
Hrp 15 S| K2 55/ 0,
23 MEEN NP K EFRTEZHREE =
MAEAEAA 5 8 F & & MM6E [ 5y 8 el LR
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HENWELERK . EEWEW ., R kAR & iF AR
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R* L [FZ g M 4 7 B LG a0 . gk 2 s R
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LS E e
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Fig. 1 Comparison of content of nutritional elements of N,P and K in different experimental media
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Table 3 Step-wise regression analysis of the different traits of Arabidopsis thaliana test-tube plantlet with the nutritional element

HFFE{H Eigenvalue

J # Equation

R Adjusted R*

2

Weight of cauline leaf
HHE

Weight of trunk

RE

Weight of root
ERR A

Content of chlorophyll
o3 KB

branches

S 0

Weight of rosette leaf
e

No. of rosette leaf

il -

Weight of withered leaf
HE

Height of trunk
eV

No. of cauline leaf

y=0.432[NH, " J[K"]+0.265[PO,* ] 0.222 0.093
y=0.256[PO,* ] 0.066 0.01
y=0.823[NH, " J[K" J-0.491[NO*]J[NH, " ] 0.201 0.068
y=0.522[PO,* *-1.137[NH, " ]*+0.849[NO, J[NH, "] 0.422 0.264
y=-0.595[NO, J[K"] 0.354 0.304
y=-0.463[PO,” ]*+0.503[NH, " J[K™ ] 0.737 0.707 *
y=-0.708[ PO, * J[K" ]-0.322[ NH, " J[K" ]+0.204[PO,* J 0.962 0.897 *
y=0.786[ NO, J[K" ]J+0.160[NO; J[PO,* ] 0.859 0.819 *
y=-1.084[ K" ]*-0.514[NH, " ]*40.478[NH, " J[K" ] 0.921 0.845 *
y=-1.881[ K" ]*+0.595[PO,” J* +1.316[NO, J[K" ]-0.443[NH, " J[PO," ] 0.89 0.767 *

RBOBCEAR DG 254 M50 3 s A 3 TEAH DG, 2598
BTG AREE S NLUPLUK 5 50T % i 40 R v A A
BRI, S Pigliuce et al. (2002) , Bailey et
al .(2004) BFFE &5 R — 2, XU T W0 A 11 B 3 R
JE AR R R B,

16 ANEC 7 AR B NP LUK IR 5 22 S AR U
P TR T D RE I A S R AR (R A B 2 T 22 S
B R AR LR I X IR Tl 2 8 —
B L UL R ST Al R AR TR SR AR R AR BRI

WOE IR BT BRI 22, B 1) A S AT TIN5
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B AR I T 3 IR B T MO 25 S LA, — R
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BREAGHN, Haly b R IR A T RIESRR
B R R R 7 22 A 2590 S H UL IR T

T AR A R P ORI K HR
X FRIC R & A = T AR R A BT AR (Nas
et al.,2004 ;Goncalves et al.,2005; X2 ,2006) .
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TR VB R TT R ACAL o = A DR 0w LA T 5
ARG PR BOR B B R B A A RO BT LA AL
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