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R EMNERERTBEEREHEE Bt EH
R AR RO

TE 2 & KR BEE BB E¥
CREALO R R E SR ERZ R, LR 100193)

W E AHAIAHERE(LP)  EF A (HP)2 Nt Br AW 2R fe #0328 058 AR 24 5 L B B A B 2k & 4
W, AR Bt R E R (B799) fo 2 AR E 958 A XA, HATIR KT KL, AFRIE . DAKHE M8 G Bt799
AR MG TR BRI SHRES THEL S HERK REARYBRE P AR AAFHAE EETH K
B K ARG AT F L B799 £ K¢y LP/HP ;?;%'ISE{L 958 £k LP/HP # 1.13,1.19.1.33.1.18.1. 14 #= 1. 55 4%,
DB i AR &t 2 Bt B G 2 RMBRAL I~T cm Bt HEOF LI HAREZH TR, EEFLET,
Bt799 A4k fotk & Bt & G &4 1 750 4 423 ng AKBE AL I T Bt799 5 %] 4 1470 F= 784 ng, 3IMKBE M8 T 2 A &
Awf}%%w#&%f*/\"ﬁvf’éﬁﬂ?gﬁﬁf‘k& et tish & BAR I R E T 2R 28 5 BB LB R m It & . R
AHLB799 B R K RAARPRARARFBETRMMAL TR > AME RKE S8 LE 2art A H#iE

B ENMRENKRES,
KB KA H B AR ERBtRORABE BA AR
FES%ES S513 XEHES 1007-4333(2015)03-0015-09 XEFRERS A

Effect of low phosphorus stress on Bt protein and
P efficiencies in transgenic maize

SHEN Ting-ting, LI Jin, SU He, ZHAN Yan-ting, PU Jun, DONG Xue-hui”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract To clarify the effects of low-phosphorous on Bt protein, root morphology and efficiencies, we took Bt799 and
the back-ground ZhengDan958 as experimental materials to carry out hydroponics test. The results showed that: 1)Root
length,root fresh, weight and root shoot ratio of Bt 799 rose more than those of ZhengDan958 under P-deficient
condition. The ratio of P-dificient and P-sufficient (LP/HP) of Bt 799 were 1.13,1.19.,1.33.,1.18.1. 14 and 1.55 times
higher than LP/HP (Zhengdan 958) in root total length, root projected area, root surface area,root average diameter,
root total length per cubic meter and root volume. 2) The leaf Bt protein expression content decreased, the same as root
except 1-7 cm root base. Total Bt protein content of entire Bt799 and root were 1 750 and 423 ng under P-sufficient,
while under P-deficient condition they were 1470 and 784 ng. 3) In different positions of both maize,P concentration and
P accumulation decreased dramatically under P-deficient, the percentage of leaf P amount to total P amount decreased
significantly, root showed the opposite trend. We conclude that Bt 799 optimized the spatial distribution of root to absorb
more P element through the changes of morphological characteristics such as root length, root surface area, root
diameter and so on,but the P transport ability to upper leaf is weak.

Key words P-deficient; Bt799; Bt protein; root morphology; P efficiencies
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BEREWAERKE LT REEFRITRZ
— B A0 R A A ) 2 R TR S
Z SRR N0 P SORUIR B R A . EAREE 1
ST REECE R MR AR K 22 bR B AR AR
RPN AR R 3K A T B R R R 1
1) 385 10 A B B I i

W2 5 91 e dE AR 00 AU 2 B SO A LR
OIRERA B Z 5 il TR YA A A B R LA
E I IS A O A S DT IR A OV A R ER
B T B M o R g — 8 K AR
KL BT 2R AR I 3E B AR 2 R VA R AR R
LR B 5 5 () IR 40 o) 808 AR O Bl 15 1 o 3 T 5
WM AEY RS BER/NAE [ Ff-synthetic6x 4 (4
PRI R S H SR AR AT s M B 1 i BRI R R AT
KL 5T B R DA e — SE 5 IR 10 L X
T KB R 5 PR 7 i BT Y AH DG 23 A R BT L A )
I B S BT R A — E R B R IE A
S, B Br B PR R OK O 4 BRIk S i p U
EHREYZ - BEEdHEAB 2 FHAHE
(Bacillus thuringiensis) i iy R H 3L RH £ K H
B At dU il B my gk B P B ry B 59 X R AR L E
KA ARGF m S h AR ] . Bl BOR B 2 0 5 Br Bk
PRV 0 7 4 R O A8 T A b A, JFG X6 B 5 e+
ARGV A BB B XU AN 2 Bz 1
SRTENT L BT A T AR S| AR ) — S B P 3Rk
AR A, BEEE R B M B 0 A RS O
SR o TR0 30 R A O 5 A R A AR A SR X 3
Bi sk AF T 5% B JE BRI 8 0  Hoh % Br &K
F oK (Bt38) 75 4 Fl 22 8 B 181 i o X 3 B 2 4K
KB 958 3 B AR 7 iR R BB AR AR I 3
T, Bt38 iy A A7 Al 1 55 T 581, L L R A W R
TR 345 5% 0 PR A A T L XU i b L
SOl JBih 38 R % B PR K %) 8 ) T 3808 1 E oY
MR EE, Bt EAEN Al EEE A A
by 5% B\ Wl R WO AN I8 19 52 ), A S 36 2 3 B0 Y
e W W b 30 10 SERR AR He Be &I KR DI REM b Bt
& H R REE M E X Bt & AR AR
SN R A RAR WG . ARSI A ELISA J7 % i i
KB5S I A B Be FEA BT HU B KM 7 FIAR & Bt 4R
P R0 5 Br JE R K AR N Bre i PR 7E I Wl i 38
TS R FRA B A U A RO O B B FE N K
122 423t 32 it BRI A 4

1 #MREFE

1.1 ##

% Br FE K (Bt799) K HAZ (KB 5L 958 4 iy
HE AR K FoR R o, AR T b E Ak
Ml K2 S B N TS A T 5 7 A 0 A i DR b
FEAT,
1.2 #RigEs

Pk H 5 — M EOR B, R A 100 kSR R
JH#E 15 min, FHZEMR K Mk 3~5 3 WK 400 1
TG FEF T R & (K X T8 X =26 cm X
18 em X 15 em) W IR, B T A T M6 1H 5 55 57 4
SR IR B R 25 °C .14 h/10 h YemE e #,7 d
JE PR S — W — LA R RS A 40 L
B5 5 WG RL B SR 48 v, UL Hoagland 8 37 W 17
Fige . R E SR D P SL i aa b 3, i
P E 2 AR K E 1 mmol /L CiF % g 4b 3 |
0.05 mmol/LUK®EALFE) . B LIBEIR — R MIES
HERY 76 Ab B 0 15 5% ok FR v R R L 5 R 25 d
Jo WU
1.3 EFKRAR

B FEW 4H 4> e BE (mmol/L) : Ca(NO,), 4. 0;
KNO; 5.0;MgSO, 2.0;NH, H,PO, 1. 0; EDTA-Fe
0.1; Mn (Cl), 0. 01; CuSO, 0. 01; ZnSO, 0. 001;
H;BO; 0. 0333 (NH, ), MoO, 0. 0002 ; Il # 1Y & 35 ik
o NH, H, PO, ¥ & & 0. 05 mmol/L, &t/ ) N X
NH,NO, #+5%.
1.4 #HFALE

RAEEICE 6 bR — B0 £ ORM K. 53 51
X4 AL FIAR RFREE PR R 7 cm 432 1 A5
A OREEALE 7 em BAR B R EAKOAE, Hf
MREEAE R 1 B R B 3B 4 A BR A 5 T 105 °C
AT L h,80 CHt ., B FHEMKREN . RAET
—40 CukFE T H .
1.5 A&
1.5.1 &Fame

A DU AT P 28 188 7K b ok 1, SRR T I K 4%
W R K 3 PR,
1.5.2 #HEHSeNE

F EPSON H##1¢ (EPSON Perfection v700, H1
EDig # R R &, K5 H R R IEE 75 8 K4
WinRHIZO 43 #7 2 09 AR K F1 AR 36 i R 48 AR &R
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1.5.3 BtRazones BtRaEeait Ly
Bt 4 1 2 I 5 >R 1l B A0 922 (ELISAD 157 &
PIAn#fE CrylAc 25 G ] AS 7] v B2 28 11 9 W1 R
HEML IR g FEM P A Bu i,
FEdh b Be BT 2y (ng /@) R A5
A= NXV/W
KA FoR Bt EH PR 5080 (ng/g) ;s V FRIR L
FESL R LIE WA SRR W SRR FE S B s N 3R
JNAE S Bt 2R A T B (ng/mL)
Bt 4 1 & (ng) = Bt 8 1 i i 50 81 (ng/g) X
BB E ()
1.5.4 2ELFNT5HBREET oWt F ik
VIR T RERY B L 40 H 0 T, FREUR ) BE
i 0.2 g ZeA ok VR B - WK 151 & SEAL Ana-
Iytical AA3 it 53 Hr{ X (P D I A4 AWl i 434K
FE i A 0 i 43 B (mg /) R S5
P=CXV/W

Ao C F R MO 8h 4 B A4S B 14 4 1 0T VR
mg/L;V FRIR I AW LW FoRFES T8 L g:
2 R AR R i (@) = & BB W BT i 4 2 (mg /@) X
AT HE ()
& IR 53 A = AR A A H A T B R () /
BB (g) X100

1.6 ZEitotr

a3 1 % F Excel2010, 5% B SPSS17. 0 #E47
ARG A o . 2 8GR ] Duncan 325, 1 3K
S E o P<<0. 05,

2 HRE5SMH

2.1 REEEXMEXREHEYEKB NG

HIZE 1 Al EOKRZE Y 5 AP otk b BRAR
fief B A, Al A2 5 DAY B4 5 W) 2 s B KX 5 AN AR
P PR 52 Wi A0 8 =5 5 R DR TR 5 Ml K OF- 52 A R AR
iAas AL TE

1 EXREVERBEER BKEREEHESW

Table 1 Variance analysis results of two factors (genotypes, phosphorus concentrations) of maize biological traits
25 52 i i d
o R iiSN My | fif T M3 M5 L
Source of variation Df ) ) ) )
Plant height Root lengh Shoot fresh weight Root fresh weight Root shoot ratio

LA Genotype 1 5.6" 15,17 14.7* 0 147. 6
WK P level 1 22.9" 254,77 11.8™ 147.8™ 2 182.9™
FE A X B K Genotype X P level 1.0 0.8 1.7 0.3 2.9 62.7"

o HERREFE(P<0.0D), » HEFBFEP<0.05),

Note: ** means significiant different at 0. 01 level, * means significiant different at 0. 05 level.

1 2 A DR R AR F R . HP958 ARG M |
il i L FIAR B o W 25 T HPBe. BTN .2 b
K H R A sl AR T R 2R SR AR AR A

£, Hod Be799 A9 S mi fE R A X HR B 958 T —
o HAP AR K AR B B R E T e T O
958, b I & /N F AR H 958,

®2 REEPENERTHEVENZNE

Table 2 Biomass of maize under different phosphorus level

Qb3 B =/ cm A /cm Mo b AR e /g A F /g I
Treatment Plant height Root lengh Shoot fresh weight Root fresh weight Root shoot ratio
HPBt 89.0+7.9 ab 40.0%3.5 ¢ 17.1+1.8 b 2.9+0.5b 19.10+1.46 ¢
LPBt 79.3£0.6 ¢ 66.740.6 a 14.54+0.5b 7.5+0.2 a 52.10+0.59 a

LP/HP(Bv 89.1% 166. 8% 84.8% 258.6% 272.50%
HP958 97.0+1.0 a 48.0+3.5 b 21.1£0.4 a 3.5+0.1b 16.6040.97 d
LP958 83.043.0 bc 70.7+2.1a 16.8+2.1b 7.0+1.0 a 40.00+0.98 b

LP/HP(958) 85. 6% 147.3% 79.6% 200.0% 241.30%

W HP X RGP ARS8 . 2 P BN P38 £ hn ik 22, R AR F/NG SRR R <0, 05 K P25 B3, LT £ B MK,
Note : HP-means P-sufficient, LP means P-deficient. The value show mean value= standard deviation. Different letters at the same line mean

significantly different at 0. 05 level. The same as following figures and tables.
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3 AL B Il R LR R iR
P 17 A8 8 a0 i — S OER L IR AR
Bt799 MR RIE & W E & T AR 958, MM i £, MR

B BN T AR R R R4 A W T B, B799 AR &
LA 6 ANF8 b5 09 T i s 24 8 TR B 958,

R3 EHPEXNERFHRREESHZ M

Table 3 Root morphology of maize under different phosphorus level
AR AVSY 1V . P EAR/mm B ST TR A/ ‘
b3 fk/em KB em’ - | AR e’
cm’ Average (em/m*)
Treatment Total length Surface area ) Volume
Projected area diameter Total length per cubic meter

HPBt 1561+80a 1677+106b 186+15b 0.38+0.02 ¢ 1561480 a 1.77£0.21 b
LPBt 18924246 a 2 262+363 a 298+43 a 0.50%0.01 a 18924246 a 3.74%0.60 a
LP/HP(Bt) 1. 20 1. 30 1. 60 1.32 1.21 2.11
HP958 10934374 b 1177£399 ¢ 137444 b 0.40=+0.01 ¢ 1093+374 b 1.37+0.40 b
LP958 11634125 b 1279+163 bec 165+26 b 0.45+0.03 b 1163+125b 1.87+0.40 b
LP/HP(958) 1.06 1.09 1.20 1.12 1.06 1. 36

2.2 REEEMEX EXREHARMA Bt EEERHFMN

B W38 . Bt799 AN[RI0T {7 Bt 28 (& anfEl 1 fr
7 ARBE I BT ALY Bt B i, Bk B 2
S BE AL TR Bt S B R EIHE TR E
e, Bt A AR TR BT i R AR, LPBt 55 5
- B Bt 8 F s o 124 ng/g, T HPBt 5 6 i
N 222 ng/g. LPBt 2 4 0f 55 5 0f 5 6 BEANES 7
- 8 Bt & 14 98 HPBt 9 47 % .60 % .32 % Fil
7%,

250 a
4 ¢ be D
~ = 200fe - =™
-
Ex i
= € 150f [
1§ £ -
<
42 100} i
= |
& &
50- ﬁ k
L THLH, .
1 2 3 4 5 7 8

2 Leafpasilmn
OHPBt ELPBt
T8 1mbs 255 2 00535 305458 4 MF35:5 5
5655 6 M5 755 7 05858 8 k. & 2 [,
1:Leaf 1;2;Leaf 2;3:Leaf 4;5: Leaf 5;6: Leaf 6;
7:Leaf 7;8:Leaf 8. The same as figure 2.
E1 BifpEXNARMA Bt ZEEEMHI
Fig. 1 Bt protein content of different leaf position

under different phosphorus level

Bk 38 . Bt799 A [m] it B 2 G = anE 2
o B O TR Bt R E R A B E 2L BT E
NG =R R0 ST G N I VAR ETa: A S H S o
HAGRB W 3% 2% 5%, Hbh LPBe At Bt 5 H
KB 685 ng, HPBt Jy 1 327 ng, fL %) M #Y
51.6%.,

600
= a
‘T 500} &
)
£ = i b
MEM{)
ﬂ'@f i c
mgmo g
# = 00t e
A S f 2
<
E i g
Z100fy b ﬂ (E g
Jo.n . .
1 2 3 5 6 7 8

{57 Leaf position
OHPBt ELPBt

B2 BpENAEACBtERSSNHNE
Fi

g.2 Total Bt protein content of different leaf

position under different phosphorus level

2.3 REBMEXNEXREHHRRE BEEAENZMN

a5, Bt799 MR Bt S an &l 3 fr
N :LPBt £ 1~7 cm 4b i 3 & T HPBt, 7F 8~14,
15~21 F1 29~35 cm Ab#B B E KX T HPBt.LPBt £F
36~42 cm Fl 43 em~ MR EE F Be & 1450 51K
129 #1 70 ng/g.
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200
a a
3
/\;05150' R l)c{ b od
é”;f ¢ § eff ef 4
I £ 100} E g §
g | S
o = & A
= & sof % %
=
1 2 3 4 5 6 7

HRB Rool position
OHPBt ELPBt
1:1~7 cm;2:8~14 cm;3:15~21 cm;4:22~28 cm;
5:29~35 cm;6:36~42 cm;7:43 em~ R4, Kl 4 [,
1:1st,1-7 em;2:2nd, 8-14 cm;3:3rd, 15-21 cm;4:4th,
22-28 cm; 5:
43 cm-Root tip. The same as figure 4.
B3 BpEXNRREBtEASMEIY
Fig. 3

5th, 29-35 cm; 6: 6th, 36-42 cm; 7. 7th,

Bt protein content of root under

different phosphorus level

R ® W38 J5 . Bt799 19 Bt & 1 B2 an &l 4 B
N MAREERIAR AR Bt 85 (1 B 2 T Rl 3, IR0k
T0 A AR R A A IR G, B K B PR Y i B G O, D) Ut
LPBt fEMR &R b Br 5 G 48 i % = T HPBt, H
i LPBt # /MR Bt 2 (16 5 785 ng, HPBt &
423 ng.J= HPBt ) 186 %,

x4 REEHME

19

3 250F

£ b
o % 200 p
m g d
9% = 100}
a 8 .

= )

” A
1 6 7
..{i R(ml pnsllmn
O HPBt B LPBt
B4 BMENRZBEBZIENEMN

Fig. 4 Total content of Bt protein of root

under different phosphorus level

2.4 {REERMEX EXRSHHBNERNZMW

Ela%% A AT B I A0 S R AR R RAR R i
Erhr, IEWAL PR .2 R E K TR M A s
E%FL%BHTHﬂ%@%?%ﬁﬂfﬁ@ﬂ%%ﬁ%ﬁﬁjﬁ,
ALK B R SRR TE 2 B, IRBEAL B R
LA v i (1 Rl w1 ) W e v 0 IS i E 71 (197 1)
SUER SRy /KL N {1 o4 o ISP o YU W AW B9 1A
PN N S A N TS N N Y e g 7
R T B . AR HP958 RS 1
2.4 W T HPBt, LPBt £ 45 5.6 F1 7 W B i B

B EREHABNZW

Table 4 P concentration of leaf and root under different phosphorus level

- Leaf HPBt/(mg/g) LPBt/(mg/g)  LP/HP(Bv)/% HP958/(mg/g) LP958/(mg/g) LP/HP(958)/%
10 Leaf 1 121.6649.95 b — 134.3846.81 a —
W20 Leal 2 69.3642.42 d — 77.884+1.18 ¢ —
% 30 Leal 3 75.85+3.42 ¢ — 77.9041.42 ¢ —
W54t Leaf 4 52.0942.80f  7.4540.17 i 14. 30 57.44+4.15 e 6.2440.03 i 10. 86
¥ 50 Leal 5 44.92+1.36g  7.5240.15 i 16.74 41.0140.91 gh 7.4940.39 i 18. 26
9560 Leal 6 41.3140.64 gh  8.0940.30 i 19.58 37.5144.36 h  8.454-0.34 i 22.53
W70 Leafl 7 38.7243.60h  8.6640.39 i 22. 37 36.6241.08 h 8.6540.07 i 23.62
% 80 Leal 8 44.934+4.36 g — 42.21+1.28g h —

2 Root HPBt/(mg/g) LPBt/(mg/g) LP/HP(Bt) HP958/(mg/g) LP958/(mg/g) LP/HP(958)
1~7 cm st 57.4944.84 ef  17.8042.34 g 0.31 58.2444.06 ef  8.8640.85 i 0.15
8~14 cm 2nd  76.204-10.01 ab 11.8024-0. 21 hi 0.16 78.0740.53 ab  8.0641.90 i 0.10
15~21 cm 3rd  62.3541.45 de 10,9120, 29 hi 0.18 55.2942.88f  7.1140.19 i 0.13
22~28 cm 4th  66.6044.64 cd  10.81240.19 hi 0.16 66.5241.66 cd  7.3340.74 i 0.11
29~35 cm 5th 71.4843.03 be  11.3742.55 hi 0.16 54.307.60 1  6.5040.27 i 0.12
36~42 cm 6th — 12,460, 23 ghi — 9.47+1.89 i
43~#323 7th — 15.890. 38 ghi — 10.0920. 21 hi

I [{— A AR NS

FRRRAE<0.05 K P ERBE. FTERR.

Note: Different letters at the same position mean significantly different at 0. 05 level. The same as following tables.
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T LP95S, BB X Bt799 b St F B S 5 AR
Ko FEMRFREA . KB 8 5, Bt799 # & 9\ 1) 7 Bt
Wl o ()T B BE G T KB ERL 958, Bt799 AH X K L
958 K, 32 BB M8 f5 i R S A KPR Ml
W 456 LA e i E s B A e he
J155 .

M2 5 AT, AE AR S [E] A AR R i R R
> 0 AR AR i AR R O I <X R IR
B AT FREL 958 F Bt799 SR B a4 i oy (it
45.35 F1 33. 96 mg; #:13. 87 f1 11. 1 mg) . &K

ST B 958 H1 Bt799 Ak A 24 ik (i
8.16 Al 7. 00 mg; AR: 4. 01 A1 8. 5 mg), H
HP958 . HPBt,LP958 fiI LPBt Hb I 3% 4> ¥ M L 5l
39k 327% .306% .203% 1 82% . LPBt Hi b3
S PIT LEBIEAR T LP958, 3R W] Bt799 i1 £ iy %
STBLA AR R L DU AR HEAR 2R 9 A R 5% 43 i Wi, R
NGRS Pt s ot 0 S S G ol L WA AR
AR B A Az K 3z B0 ] AR e b3S, ROARAR R R
KA MELL S ia T Z B E H S AER K E T
2L, AR IR BE AR A 958 55 .

x5 REBHENEXRGEPHRRENZI

Table 5 P accumulation of leaf and root under different phosphorus level mg
M Leaf HPBt LPBt HP958 LP958
%5 10} Leaf 1 2.5940. 22 efg — 2.73740.09 efg —
%5 2 0} Leaf 2 1.904+0. 04 gh — 2.164+0.11 g —
5 30 Leaf 3 2.6840. 22 efg — 2.7040. 06 efg —
5 4} Leaf 4 3.46240. 31 ef 0.86740. 04 hi 4.6940.25 d 0.9740.38 h
% 50 Leal 5 6.64+0.53 ¢ 1.68+0. 06 ghi 7.2140.29 ¢ 1.80+0. 06 gh
5 6 I Leaf 6 9.81£0.97 b 2.134+0.32 g 11.58+1.63 a 2.68+0.17 efg
% 7 0 Leal 7 6.26+0.69 ¢ 2.3340.10 g 10.704+0. 41 ab 2.7240.12 efg
%5 8 It Leaf 8 0.6340.13 i — 3.5240.46 ¢ —
M Total 33.96 7.00 45. 35 8.16
M Root HPBt LPBt HP958 LP958
1~7 cm 1st 5.0040.64 b 4.43£0.17 ¢ 6.430.65 a 1.6040.07 e
8~14 cm 2nd 2.8640.63 d 1.1340. 04 fg 2.8740.03 d 0.64740.03 hi
15~21 cm 3rd 1.5140. 15 ef 0.98=40.08 gh 1.602£0.08 e 0.4040.02 i
22~28 cm 4th 1.1140. 06 fg 0.6540.07 hi 1.5140.01 ef 0.2540.03 i
29~35 cm 5th 0.6240.05 hi 0.5840. 22 hi 1.4640. 04 ef 0.3040.04 i
36~42 cm 6th — 0.3240.01 i — 0.3440.05 i
43~HR 7th — 0.4140.01 i — 0.4840.07 i
B Total 11.10 8.50 13. 87 4,01

PR T AR R S B R E L
A LA B A AR AR DY 20 A O 5 F R 6 R A
I IE o 2 b TR MR Z Bl A LU BT i L
191 Kk 2 W7 ARl e 30 VR oA ) e G 5 86 2 2 AR

ER iR SIEN N ¥ AR e 3 7/ S o N VK N G
A R A BE799 i R B R R K AR H 958, &
£SO U R v A NI A1 ) T R4 SR L E 1R
WREB/IN M RS
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Table 6 Percentage of leaf and root P amount to total P amount under different phosphorus level %
M Leaf HPBt HP958 LP958
% 1M Leaf 1 5.7540.49 gh 4,6140.15 h -
% 2 M Leaf 2 4,214+0.10 h 3.64=+0.19 hi —
% 3 Leaf 3 5.9540.50 h 4,5640.10 h -
5 4 1 Leaf 4 7.68+0.68 g 5.55+0. 28 gh 7.9140.42 g 7.954+3.16 g
%5 5 1 Leaf 5 14.73£1.18 cde 10.86+0. 38 f 12.174£0. 49 ef 14.74740.52 cde
% 6 M Leaf 6 21.76+2.82 a 13.7242.03 de 19.5442.76 ab 22.0041.40 a
% 7 M Leaf 7 13.89+3.76 de 15.0540. 67 cd 18.2040.69 b 17.1542.12 be
%5 8 it Leaf 8 1.4140.30 1 5.9540.78 gh —
& Total 75.38 45.18 76.58 61.85
## Root HPBt HP958 LP958
1~7 cm 1st 11.09£1.42 ¢ 28.54+1.12 a 10.8641.09 ¢ 12.864+1.56 b
8~14 cm 2nd 5.60740. 40 ef 7.3140.23d 4.7940.05 fgh 5.04+1.06 fg
15~21 cm 3rd 3.36=£0. 33 high 6.3440. 54 def 2.58+0.17 klm 3.29%£0. 14 igkl
22~28 cm 4th 2.46740. 14 klm 4,2240. 46 ghi 2.69740. 18 gklm 2.04740.22 Im
29~35 cm 5th 1.37+0.10 m 3.7241. 43 higk 2.297+0.45 Im 2.4940. 35 klm
36~42 cm 6th - 2.06£0.06 Im - 2.83740. 42 gkl
43~H14: 7th — 2.6340.04 gklm - 3.9340. 54 ghig
& Total 24.62 23.42 38.15

2.5 BtEHENMHEFRUENXER

I 368 B AR B799 () Bt & & . i B AR &
WA G 25 (9 RE 1 B AIG . IR 4 Bt 2R 4 & R 5 =
BEFR R i Z [ A AT A R Ve, X B i Bt
S A B AR R B O G A AT, Bt R &
H#ES R =051l B FME, 55l HEE
(r=0.408) itk B FAHC; Bt R B SR &
(r=0.702) B i A .
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