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WX 6 AN B R HATAT 4y . BT B R E IR FAL
BREEEEHMNMAER 1~7 45, WKL R K
120 W &, BIWAMEE 113 B, ARFEHN
94.17%,
L4 Bt

SRHH SPSS 19. 0 #5113 A 3 nl & #1745
T
2 HBRESW
2.1 [aBEEER

GHT4HT X 113 (3 F s &1 715 BE i
Al TP E B «=0. 794, ] F Cronbach alpha 15 FH
0. 7, — Bk ir™ .
2.2 EAEEFRAGA S O

2 B4 R L fe P B X IR AR A
HBNGE 2, IR SRFEIESS, ik 22 H
AFHP>0.05), MEFEZEMMER IEL.E

LE LA 2.3.4.5.6 TR EEER(P>0.05),
MRS S T, B 2.3.4.5.6 Y% (G
B JEAR ) 510 2.6.8.5.6 F, UL
FXFT L M Y F2SE A B S BB AR 47 3 n DL B
W, BAEE T, BB AR R
ZBREK , B R , SHE N BRI L BRI
. HYERFEEFEI P MERK AR 3>
HO5>HRE 6> 4B A 2>BE 108 DL, AT
AR TEFA AR /N A 0B AR 11 Bl A )2 YRR
MR EFE . M EHRFRERGEAER. 6
HEEEMPRA 4.5.6 8085 HILEERE
BT ERSHEYAEE BRI HEEHBEAIER.
HRAMERE KRR A 3, BE 3t BRBAH LA,
HEEMHMAAEAR HEREARQHEASA
R OCEHEMAEE—E2£5. B 1.2 FiE
YeEhn—, rERMK. OEFEEESSELER
EIGEREN .

=2 ELUESHE
Table 2 Mean value of every item

MR LIEIME T 2 WaME BRF SIPAE WA 4 PANME Uy S A B 6 IFAME FME

mE BEH
Mean value of Mean value of Mean value of Mean value of Mean value of Mean value of F .

fiem case 1 case 2 case 3 case 4 case 5 case 6 value S
Fh2FE F H Species richness degree 3.47 2.93 3.06 3.31 3.05 3.11 4. 260 0. 001
FRAH M B Plants density degree 5.79 2.07 3.31 3.57 5.52 3.53 165.712 0. 000
B F FF Heights richness degree 1.57 1. 94 5.91 4.62 5.46 5.08 295. 266 0. 000
% FE 5 H Color richness degree 1.83 1.70 4.70 5.76 5.17 5.22 310. 292 0. 000
ZEWUR Aesthetic sense 1.94 2.20 5. 87 4.95 5. 87 5.44 414. 669 0. 000
TR BRI Leisure sense 5.01 4.83 5.07 5.21 5. 04 4. 95 1. 783 0.114
PR Identification sense 2.93 2. 80 4. 66 3.98 4. 03 4.70 65. 097 0. 000
LR Security sense 3.38 4.85 3.45 3.96 4.11 4.73 38.714 0. 000
2% Wait 4.91 4. 84 5.08 4. 94 4. 92 4. 99 0.614 0. 689
22k Talk 2. 88 3.09 5.74 4.76 4. 59 6. 01 143. 785 0. 000
23] Learn 2.14 3.23 5.55 4. 69 5. 44 5.74 209. 850 0. 000
KB Rest 2. 63 2.57 5.58 4. 98 5. 29 5.79 198. 685 0. 000

2.3 WHBGHREZIEN

BRI BB MR R A T IR ELE
BT RIBRZABOLGE 2) . B2 4 T3 R B
MZLRA B &R (P<0.05), & RWHERI>
EEMRAR A 1.2, 80 BRI I 3.5 A1 6,
PR PRBRIT 3B SR 85 » R GE T AT B 22
F(P>0.05) , 3R 8 6 BRI R 4568 Ak P IR
ZEMNAR. EAFEIRMESR KRR 1/ 2,
MR 3 HI 6 EER. A 12 BRAE—WH
ROAT 5 2R A4 (R 2 D A A = G B RURR
Ao T 3 6 FERCH T R T IR A R
7= B MR SR &, A A RS2 HRAERY
Tk Fshax 2 A PR b A AR E TR
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F1EREFZEEEROERN ALHEHERT. 2
HIBFFE R 28 el Bt L2 4 R B IT AN, A B 3 3
Gy R 5 5 T Rt R B e 2 TE R SR i
WESHEE AR AR EH RS R S AR
SR AEIME
2.4 TAREBN

I A E S T BT R R IR B R X 3R R
INAUE AT A BEENGRE 2, RS E, 4
EM R R 25 MR B 2 (P>0.05), K HHAE 6 3K
FR R v 358 B R IR R 2 1, i 2k
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EIMRE FW.6 KBREZF B EFERK P
0.05) , KM AETEHAT B3R 3 FAT A I3 FHE Py Bl
R AE —E MR RLE 2 EE R EER A 3
6 FFRTE TR SR KRBT MEREE.
BRIBIEE P AMREEEE S XK A 3.5 1 6 HRAIREE.
2.5 MM

FHl Pearson % 8345 53 150 6k 447 2 5 LY
FED A BT R AR IR A T 5 R 2 AT
F BB RS TUEHERAMAHT  ER I 3,

K IEKW EYERERE ORTEEMEN
JREE B TEAR G, T 20 2 58 RSB 5 P JBE 5%
WUER 2 B AR . Y LA RAE AN 25 TR R
PRBR R PR R G YRR R F & R
PRSI R B 3 TEAR G, A8 Wy A 8 P M 52 4 iR
BHBEAMRE. £ 4R EYEHEREE 4 T
MEHITARERERE Z EMRLE. AR RF
BESOREEESSTR. I AREENBEIE
X

3 FAE A EFNBRZ AKX
Table 3 Correlations between characteristic cognition and sense on case
WA EWE NG BHAR LR
Item Aesthetic sense Leisure sense Identification sense Security sense
FdE B 0.071 0.014 0. 009 —0.080
Species richness degree 0. 084 0.738 0. 828 0. 051
AL A 0. 069 0.050 —0.036 —0. 246 *
Plants density degree 0. 090 0.218 0. 385 0. 000
BREFE 0.744 % 0. 080 0. 464 * * —0.033
Heights richness degree 0. 000 0. 141 0. 000 0.421
BRFERE 0.687* * 0. 064 0.434% * 0.003
Color richness degree 0. 000 0.119 0. 000 0.934
B v+ FORAE 0,01 KK CRUID EBHEAIE * FR7E 005 K- (R L BFAE. IR,
Note: * * , Correlation is significant at 0. 01 level (2-tailed) ; * . Correlation is significant at 0. 05 level (2-tailed). The same below.
F4 RIBAMENMITABRBLEE XM
Table 4 Correlations between characteristic cognition and behavior intention
WA e s #5 [Z3=¢
Ttem Wait Talk Learn Rest
ML —0.036 —0.052 —0. 075 0. 070
Species richness degree 0. 376 0. 202 0. 068 0. 087
R 0. 043 —0.077 —0. 055 0. 062
Plants density degree 0. 289 0. 060 0.189 0.132
BREFE 0. 075 0.554* * 0. 654 * * 0.652* *
Heights richness degree 0. 065 0. 000 0. 000 0. 000
BRFERE 0. 004 0.535% * 0.611% * 0.614% *
Color richness degree 0. 919 0. 000 0. 000 0. 000

3 e E5EIN
3.1 ¥he

TR R [l A 1 X e R B A R R 2 A L
MY B R B A A T R MO BB E,
PR IRER 1 I 252 AR 1 IX el ML 4 B0 45
JERIARLBRFIFAT A BB . MRS R 1
A XA A BE R FRAE AN b AR X T AR
BoAE 3 & B A AR BB A0 20 3% SEBR A (A A 5 T X F
BEXE.BERFEEE . OEFEHE KIS R
UF . A 2R RS B — 1l AR ER ) R
B THEYEE FREEE. OEFEEEMNH
SNFA R LT, (E2 0 F AR (R AR 4 Pl 2SR AR 19 22 3]
ARG X 53 AEYFNEEE B R BIXT F Ak

BB R UL A 5 » AR BT A ) THB K
HEYFD 2 0 8 M (B S 22 ) I i ok Bt
H.

JRREERE OB SRR R

BEEMIH, M E5ZRF KRBT IBEER
BEIEASCHE, b R A 3.5 /Y B 2 U i,
ALUER 2 KRR ZEH TR ER EE
ML & 3 ELE (0 A TR 5 TE (4 R 35 O 6 A7 0%
AR, RIS A AR T X1 e AR AR BE AR S 1
FEREEENOREFEEE RO MOXE A LR
B

TR TG X FE AR Pl B g0 IX P8 AR Ze g X
I8 B PRI STt S o 2 24 A BRI P AR B R
Z3[] [ 2 D BEROR A I 2K R, %
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Evaluation and Method of Landscape Plants Arrangement in
Living Area of Campus in Harbin

CHEN Keping' ,ZHU Hangyong® , XIONG Wei'
(1. College of Art, Harbin University of Science and Technology , Harbin, Heilongjiang 1500403 2. Harbin City Forestry Academy,
Harbin, Heilongjiang 150028)

Abstract: The functions of living areas landscape plants and their users in university campus are quite unique, It is
a great helpful to have a specific design that by evaluating and studying on photos of plant arrangement cases
from the users’ perspective. Regarding to the evaluation deeply from the landscape plant arrangement
characteristics cognition, cases experience and behavioral intentions in living areas of universities campus in
Harbin were conducted through comprehensive analysis and exploration. The results indicated that the users had

poor cognition about the abundance degree of plants species. The heights richness degree and color richness degree
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BRGAEY T AERAE BT 53 ¥ & TLATGE
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) 7% 7% B (Achnatherum splendens) | §i 5. (Leymus
secalinus) JBT3 (Calamagrostis epigejos) F & L
FAIREY)  — M 53 A 2E T TR0 I R X IR OK
P ISR AR OB A IR, MR IR R A L

of the plant arrangement were significantly positive correlated with the aesthetic sense and identification.

Moreover,they were significantly positive correlated with talk,learning and rest in the behavior intention. While,

there was a significant negative correlation between plant density degree and security sense. Based on the

evaluation results,it was recommended that the landscape plant arrangement design should not be blindly use

more species in the campus life areas of universities in Harbin, It should be pay more attentions to apply plant

arrangement strategies such as variety heights,rich colors and open visions to universities campus in Harbin.

Keywords: plants arrangement ; assessment ; campus ; landscape;living area
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Table 1 Morphological characteristic of modular of three gramineous species
YA FR FIHEIE 2452 1E Morphological characteristic of modular
Plant name &/ em 5%/ cm ZK/em Z2H /mm HFK/ em HRES/ cm L/W H/D
BEE
62.13+17.87a 4,34+1.08 25.69112. 87a 3.1440.88a  46.56+12.23a 166.00+37.91a 15.06+6.12 53.04+18.97a
Achnatherum splendens
IR
15.13+5. 13¢ - 18.724+86. 31a 2.05+0.64b 10,8142, 66b 74.01415. 80b - 33.744+86.57b
Leymus secalinus
WFF
27.07+11. 86b 5.30+1.06 21.53+14.87a 1.9940.51b  15.2542.72b  150.41428.61a 5.41+2.83 57.16+14. 33a

Calamagrostis epigejos

E:FFIARNSF RN ERDE(P<0.05), 2R,

Note: Different lowercase letters represent significant differences counterparts ( P<Z0. 05). Table 2 is the same.

FE BT B A TR (P<0. 05), AR =
M TR E T AL E (P>0.05); Bk /220
(H/D) R FE>HEH B>, Him 5K,
BTFEREH(P<0.05),

2.1.2 MY ERHERE AE1ITUES,S
RS WA & R0 L R L TR
Z M (P<0.05), Bk, it A& (LB) . ZEF7F

HEYIE(SB) JEF £ YR (FB) R4 YR (RB)
YRGB BAYRE(TBYEE R E R, H
S TS E 25 (P<0.05) i B A
FE M LB.FB,AGB, TB 2 K3/ B # (P>>0.05),
{H/2 SB.RB 2 7 i 2 (P<C0. 05); LSR H# ¥ B &
K, 5HE BTFERBEP<0.05);R/S N
BRR, SEEE B TFEREEP<0.05),
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144 B Plant name

1244 B Plant name

T ARG F iR 2 5 B 3 (P<0. 05),

Note; Different lowercase letters represent significant differences(P<Z0. 05),

Bl 3s#MREMGEEYE MHELRRBL

Fig.1 Modular biomass,leaf-stem ratio and root-shoot ratio of three gramineous species

B, ] 31, 92% ~53.00% , B vk 2 i B RIAR

2.2 HEYEIIEREL

H 2 AL R MR ALY E

2K, 24.17% ~33. 07 % F1 10. 92% ~38. 98% , A
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Table 2 Allocation patterns of modular biomass of three gramineous species
B 4 BB 5 ACHE JR) Biomass allocation/ %
Plant name R4 RB A4 E LB ZEFF YR SB EFEYE FB L EAEE AGB
F R Achnatherum splendens 24, 95+14.03b 28.62+4.45a 42, 46110.54a 3.9842.77a 75.06+14. 03a
BE Leymus secalinus 51.28+11.41a 21.35+7.88b 23.75+7.15b 3.61+1. 40a 48, 72+11. 41b
HTF Calamagrostis epigejos 24, 35+13.56b 21.78+7.63b 49,58+11.13a 4,55+1. 85a 75.65+13. 56a

ERE AR E (FE.FD M B & BB N, 12106 ~
6.5V EEEMBEEA L LR EYERN
61.03%0~89.09%, BE & THL T AEWERE4EY
B, WEAE TR ZE M R R, O 39. 876~
62.69%, H K BZFF Fot A, 4 31 R 16.60% ~
30. 90 %01 13. 47%~29. 23% , F - EFE 2 E (B . FD
BT BN, Hy 2. 21 % ~5. 019 i A=y &8 N
37.31%~60. 13% , S T AP RAE . #FFFEE
BB AR B B R, R 38,4500 ~60. 71% , H:
WRMBZ A B, 430 8 10.79% ~ 37.91% il
14. 15%6~29. 41%, 4 Pk EH A 1 (FEFD R 2. 7006 ~
6. 40%0 ;b AP IEArIEL B LA 62. 0995~
89. 21% ., B AEYEISIRELE LLEIT S
BERRZE AR Y B B AR K, B R TE R
BERIPE T2 FiE (P<<0. 05) 5 F-2k My 2 B TEC 8 LL 051 K
EREMBD S THEMBERSFFREEPT
0. 05) ; ZEFF AW L & L o 36 7R e > B 75
BRSO FD B M R R R AT LB L) B
R T35 R FE B A (P<T0. 05) s B M B3
HECE M WELE BRI 3 MOREME R
PEXR B3 (P<<0. 05) s b A ¥ B R TE & HL ] 2 B
HSE R AR B I T R R AR TR (P<<
0.05),
2.3 T RS

X} 3 FRE AR A KR 4Eh . pH.SOC,
TN.TP.AN.AP & 47 £ 8450 #r. + 3 EH, K
KRR SR R T R A, SRR BT 3
A FERAT BB R 2. 805.2. 267, 1. 643, BFRTTER A
H783.935% 558 1 £ E R TFEM &AM
0.810, TP 7855 2 E M4 &R TR s, H
0.929,5% 3 FHsr L HIESKEWH AR RS, N
0.879; ] LIE H, &b TP, + A KB R E H R
BN EEAER T, mE A A, BER
BRI A T RET 4 N ERS RHEE Y
KF 1,5-%% 2.706.1. 901, 1. 344, 1. 070, 4 4~ T 5%
i BFTTER AL R T 87. 760% s WA IR F1E
% 1.2.3.4 BRI LUE L TP 7858 1 3
4y LR TR . 0. 810,pH ZE58 2 4 I
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MR TE R, k2T 0.933,5 3 i FiE
SAKEMHE R RS, 2 0.760,5 4 Tl L2
R TR AT R R, 0. 4965 3 A2 42 T RY 2
BT SRR AR SR A R L L R A R
FHIFFERMAE R MR AN EE LR T
2 TP.pH. HHES/KE. . 2. WES LA,
FEMEARNEERT 2R RRT 34 FE
A FHEE R 3. 054.1. 629.1. 181, EFRTTHEZR 5 2
T 73.286% ;SOC. AN &7 1 MR T
G HERT =, 4Bk 0. 858.0. 827.0. 806,48 2 TR 4y
AP WA TR B . 42 0. 837, HIE S K ETES 3
FRAME F B R, R 0.932, HIL, B FFEF
FEAERM T E LN 72 SOC.AN. 24 AP fil +
WEKE, AL LEESKE . 2E2FW 3 MRE
T IEA S SRR 5, Hk SOC FEs: 4l
REENREE T,
R BREMBLIEEBRFERS N

Table 3 Principal component analysis of soil habitat factor of
Achnatherum splendens population

S %y )% 42 B4 3
Principal component Component 1 Component 2 Component 3
+ 37K & Soil water content —0.185 —0.048 0. 879
2% Total salt content 0. 810 0. 297 0. 459
pH —0.727 0. 450 —0. 067
A Bk SOC 0. 636 0.661  —0.016
25 TN —0. 547 0. 766 —0. 044
2 TP 0. 315 0. 929 0. 029
HAER AN —0.020 —0.163 0.750
A AP 0. 885 —0.249  —0.300
B4 (8 Eigenvalue 2. 805 2. 267 1. 643
7 2 B 43 b Percentage of variance 35. 058 28. 337 20. 540
FEHFHAR Contribution rate/ % 35. 058 63. 395 83. 935

A BTN ARERAES RS EWEFRMA . TH.
Note; The data that ions correspond to show the main components of the load

factor. The same below.
3 HitHihg

FEY B 7 A6 R R 25 ) A B P A 4 CRE
R FDEEA — 2 R ZBAFAE » 21 1 B VIR A5 AR
B TR AS R G T REN . TS, 3
FARFEM OISR ZR BE, AR B AR RS
R, YR EAR ) P R A SRR PR EEE
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Table 4 Principal component analysis of soil habitat factor of Leymus secalinus population
E % )% )% ] %
Principal component Component 1 Component 2 Component 3 Component 4
A5 KB Soil water content —0. 451 —0.012 0. 760 0. 390
4k Total salt content 0.592 —0. 288 —0. 419 0. 496
pH 0.114 0. 933 0. 006 —0. 241
ALK SOC 0. 760 —0. 319 0.129 —0. 380
2% TN 0. 570 —0. 464 0. 663 —0.018
28 TP 0. 807 —0.024 —0. 160 0.122
WAEA AN 0. 688 0. 599 0. 322 —0. 158
B AP 0. 333 0. 520 0. 067 0. 655
$51E{E Eigenvalue 2. 706 1. 901 1. 344 1. 070
752 ) 43 Hi Percentage of variance 33.829 23. 760 16. 796 13.374
ERTTHAZE Contribution rate/ % 33. 829 57.589 74. 385 87. 760

RS BTFMBELIRERETERS SN

Table 5 Principal component analysis of soil habitat factor of

Calamagrostis epigejos population

ERA R4y 1 R4 2 R4 3

Principal component Component 1 Component 2 Component 3
T34 /K& Soil water content 0. 244 0.074 0.932
43k Total salt content 0. 806 —0.015 —0.371
pH 0. 379 0. 631 —0. 107
HHLBR SOC 0. 858 0.138 0.248
25 TN 0. 792 0. 147 —0.219
4% TP 0. 358 —0.684 0.178
WA AN 0. 827 —0.125 0. 039
B W AP —0.158 0. 837 0. 140
4&1F{H Eigenvalue 3.054 1. 629 1. 181
FZ K TE 47 e Percentage of variance 38.171 20. 357 14. 758
FHFHAR Contribution rate/ % 38.171 58.529 73.286

AR RE. WIPESHZRRREE Bk
FHHERR ST B, SOB T W) TR, 42
Y BAE Y A A W R TR R S RE VAR, B
YA Re R R EILR Y . LY RS I
JRs WS AR 0 HL B R SR A D 3 O 70 AR 4R A 45
R 3FREH  ERENFAFEYE b EEY
BOBEYE FEILRR, SHE S TFERE
E. T 3 MARRERBERE RN SR
W T YRR, AR R RIEARY
FREYRZS BE™ WAL, REAEY BB
ERIE A AR SRR RN BRI 5
THRMERREA K, NEYRDTERKE,S
R B A Y BB LA AR e s M, Dl
Wit TEFRYR. KEE S A I LR
FTHRE » X b B R L B AR 5 R D ok R AR A
THEEFE R LRy RSN EREF B, W
.3 FoRFAFAYBREELH/NEER A B,
HEZGH S R 2B IR BAH B Be S R SCBURP 3
753 PR AR A Y BAZEAT £ B ACE A

BB A B AME. H2EREFR
F s AR W K B AR - I DI RE R IR AR 25
B 3 PR AEFP R BT IR BT A B BN R, 2R
R R BB A e B AR B BCAE .
B3 AR Z ) A i o B e M (H AR TR
Z5 . YR Z A2 U AL 3G R R 45 A
WIRAERE R A 1 A R TR
S TP AT T 18 S . XA RS EYE, R TA]
TR BEA PRI 25 (8] 8 1 A 2 18] ) B R 2
S 2RV KT R R GEK T W 2 6] 4 Bl X
TR A 7 4 A AL AL SR B 97 R RE R U
A EEME.

3 PP LR R R A 7 22 S AR AR N T, s
A IPERRAE N T, IE R 3 Bl R B AR S5 A0 14
PR TR 22 50 AR B R IR /N 35, 878 3
A D B SR RE I A R A 1E/NRUE B
RINARMRE RS JEE AR IE N T O 2 4k
MEYES KR, DS B T 8/)IF R
% AR R, SHRAEESET X T L
b X ROZE IR 5 BN F 4t 2 Oy R B AL 1 M A9 18 R —
B, IR K R BE B LA U 2 LA Sk T
T - R AR TR AR B L SR A
Koo MERRAEBHEY), R WA 357 5 B A i
R T T B B S ] A o B R - AR A
R AR WAFTE 2 5. PR, 7R AR P IR 2R 6 R 3
R R T I8 2R 30 3 A 75 iR T R B, B3R 4y
18 B/ A B BEHUR 3 L S0UAR SR B SRR A
L, A Pt B AR A S R AR S5 IRE

S 30k
(1] E6H. AKSCHESS Ehor BB AL X AR B A B2 e B T 25 LT .
H 2R, 2012(13) :4254-4260.
(2] H®FEF,BRE, TEE, % FET B3 T R KB 7Tt
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Study on Modular Characteristic and Soil Habitat of Three Gramineous Species
in Meadow Wetland in Yinchuan Plain

QIAQO Bin, HE Tonghui , WU Chunyan,SU Zhitun
(Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem, Ministry of Education/Breeding Base of State Key
Laboratory for Preventing Land Degradation and Ecological Restoration,Ningxia University, Yinchuan, Ningxia 750021)

Abstract:In arid background, meadow wetland is a special wetland in Yinchuan Plain, which is essential for
healthy development of Ningxia Yellow River Irrigation Region, In the study area, Achnatherum splendens,
Leymus secalinus ,Calamagrostis epigejos were the common species in the meadow wetlands of Yinchuan Plain.
In this study, morphological characteristic of modular, modular biomass and allocation patterns of modular biomass
of three species were discussed,and soil habitat factor of three species were also analyzed by field sampling and
laboratory analysis. The results showed that modular morphology and modular biomass of different species had
significant differences (P<C0. 05),in which the characteristic values of Achnatherum splendens population was one
of the largest,Leymus secalinus and Calamagrostis epigejos followed. Allocation strategy of modular biomass in
different species was not only common, but there were differences (P<Z0. 05). Biomass allocation model was based
on achieving sustained survival and reproduction of the species as the ultimate goal. From habitat soil physical and
chemical properties, the presence on the small scale was different, and thus different gramineous species were
often dominated community profile. On the landscape pattern, the soil habitat was subject to salinization of
Yinchuan Plain meadow wetland and soil moisture gradient differences. The study could provide a scientific basis
for ditches ecological construction of Ningxia Yellow River Irrigation Region and saline grassland restoration,

Keywords : modular morphology; modular biomass;soil physicochemical property;meadow wetland
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i EHERSHREETHEFLELAIFLBRETRFGHRRBEF NSNS
HAEMER L 1A RITRELABRABRAFER.SU(ERE+8E) . S,(HEE+
B)SCIHFHETBE) Sy(BAEERTBE), A AFARAFRTE, B LB ECRT LR E
FHEMBEBHIAR + AAER =2 1 9 s), 38 Btd 4 AL R BB R B R AR S Fa £
MERVESL: VHhE=1: DRAEMNR IS ARBEARES; F AL E #4456
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TEFRRM BB TR, XAITEN, =T oM.
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b B S B A U 1 S OSSN (o B -9 el
T 5 B R A9 9% o 4 DL ARGE . B E . R ST B T
B b X P AR ML A 0 SRR R R R R DL X
R BRI TR AR T A AR RS
SRtk FEAS A R AR LU BE DA BB BR A R AR A S O L
JB o T ) o e 2 S5 PR 9 S [ L SR T O %o A 2R
WER AR ZE R, Hkt S ARy, 8
TEA 23 B A KA H X P 2R () A8 ML S R 3
RALFISIKIE
1 #MB5FE
L1 e

185 9510 7 Sl I o ONNNE 1) e o A
A SRR AR TR IR F ) 28R A B T VLT 2 3K
X JE S H X, RS DL 1+ 1 (AR EG 481 43 B0 R 3
FRXGFEHIT 4 DA KBEBURA LR . W3l
LR E X IR A RE Y. B BIRE g
AW AL AKX IR AW T . EagER
HIA R IR 2 B A= W i R 2 £(0~20 cm),
PEABL R S 2 A R h B AL SR R4k TA BRA "l A4 7
(N: P,0; : K,O K15 15 ¢ 15), AR 8 E P
S E
L2 REIrek

W T 2014 48 4 A & 2015 4E 4 A TGS
2B A Y AR T N AT . RS BIE ORI
R TR UL ¢ B =2: 11
{RERELB] 4 5 2R A AR 4 P HLE R4 IR
AR BRI (V54 2 VBERE=1: D
TRAECH AR 15 MR IEFLTEL 7 » LS M 3 X 5 i
R (S 2743 K % R 41 CK1, 5 41743 + &5 & JE % BB
4 CR2, W HAVASRRERR(VER :: Vig
H:VEBIERA=4:1: DAXEA CK3, BAEL
*1,

BR300 emX18. 5 cmX 26. 0 ecm) 3%
W A 3 RESR., BILRAHE KB /DX K
4 m. %5 1.2 m,dt 6 4 /NX, F 2015 4E 2 HigFhE
PRSI R, T 2015 4 8 A UK HA—FM
P k28 B 4 ¥ (XM (3.5 £ 0.3) mm, #H
(16. 140. 3)co) AT EAE , BEAAR 1 MR E A e 58
KA 10 d AR E KRB MR A K.
M4l CK2 M PN Zom A K 10 d 5 &M 15 d
BHE A 1 KRG 3 g ZEEPIITEEH
AR R, B A B G — AT RR R R L B E SR ML
B,
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*x1 B E R (KAL)

Table 1 The substrate formula for test (by volume)

p % -3y

Treatment Substrate formula
T1 Sa * BEA (vermiculite) * 32k (perlitey =4 : 1+ 1
T2 Syt MEA F BBA=4: 111
T3 ScriRA  BERE=4: 111
T4 Sp:EA  BHE=4: 11
TS5 Sa:Sp:iEA  BERE=2:2:111
T6 Sa:SciEA BHRE=2:2:1:1
T7 SAtSp:iEfA  BERE=2:211:1
T8 Sp:Sc:iEf BEE=2:2:1:1
T9 Sp:Sp:iER  BERAE=2:2:1:1
T10 Sc:Sp BAH  BERA=2:2:1+1
Ti1 SatSp:Sc:IEA  BEkAE=1.33:1.33:1.33:1+1
T12 Sa:Sp:Sp:iEA : BERE=133:1.33:133:1:1
Ti13 SatSc:Sp:EA t BEHAE=133:1.33:1.33:1:1
Ti4 Sp:SciSp:iEA  BEHA=133:133:1.33:1:1
Ti15 Sa:Sp:Sc:SptEA BEE=1:1:1:1:1:1
CK1 FE 414 (latosol)
CK2 T #1358 (latosol) + 4 & AE (compound fertilizer)
CK3 Fjk(peat) : WE A t BPRE=4: 111

HSaHEB A (EARG 938,85 257 B (HRE#E +4528),Sc. &5 C
G FA4E+3935) ,Sp Bl DOEA ST 3830,

Note:Sa : Substrate A(corn cob+chicken manure) ,Sg ; Substrate B(bagasse +
chicken manure) ,S¢ : Substrate C(coconut fibre-+chicken manure) ,Sp : Substrate D

(peanut shells+chicken manure).

1.3 HHWZE

L3.1 FEEpEEAMEMNE P24
ERBE RO A& AL ERRE SR B AL M R R A R
FHER TIEMRE 38 LIRS SR K FLBR B R AL R B
R FARFZ R , K/NLBRE =8 SILBRE/ #
KFLERRE ., 3R SR EC {8 # S (DDS-307A)
W, 3% pH R pH H(pH-30 W5 , + A PR
SERNERAERRE A AR WL R 2
2 R A B SR AR — Bk, A
B E SR AR SRR — RSP L ik, A
B BN A SR R R B KB T

1L.3.2 #hfiEKEmRNE EPEMGTEBR
FFERME 6 A S5, T 2015 4 4 A I 250 R
M I B N B E ST AR AR A )
2, RARFREGHRAGBEME, R A
F A 2R A OBk 5, 0 AR T
ML RR ST (0 5 B I B K B
MBS 10 R /NNt Ay [l S5 =, RO
HEE T 55, A Areviw 3. 2 BT/
R, 38R G2 18 i ORE & 3 250 4R 1)
SERME) , YR, 4> BAR ZE TS AR 4, BREE, O
i M SERE B LA 105 'CRF 30 min, 70 CHt
TEERE, MESWHFNEYE.
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L4 BRsrh

R SPSS e iR AR I B 5 # 4T One-way
ANOVA J5 Z43HT 1 LSD £ LLA 3 #T
2 GR59WH
2.1 R[RZE [ 7 B I A Lh

FEIR B AL VR R A B R A R RY R 4
R ERE AN AR EFY, S EA K
WS E g 0.10~0.80 g » o *U%17, S AL B BE
K7 60%6~ 909, K AK K /NFL IR B BL3E BT R R
1 # (1.500~4. 000)™**) | fy3% 2 AT, A58 K 0. 35~
0.47 g » cm™*, MFLBRIE Hy 59. 8%6~78. 3%, KK
ANFLBRBE LI R 1 s (1. 542~ 1. 747) , Y7638 B,
LEVIEIN . 40X R4 CK1 #1 CK2 A E 4>
127 g+ em P 128 g o em L BALBUE
Bk 30. 3900 30. 7% K/MLBREL A FIA 1 ¢ 6,047 F01
1:5.822, i K Tl /NP A KEEEE., 7
TWLFECHIRY 15 Pkt AN B4 CK3 Rt A
L EFLERE R/NFLBR L35 A s B A KRR

2 FTEARFEROYEER

Table 2 The physical properties of different

substrate formula

HE  OESIBRE FKILRE  BALRE K/AMLEL

Tr:abtriint Bulk density Air porosity Water porosity ~ Total  Ratio of air to
/(g e+ cm™3) /% /% porosity/ % water space
T1 0.45 26.1 44,3 70. 4 1:1.697
T2 0.44 25.5 45.2 70.7 1:1.773
T3 0.35 27.5 47.2 4.7 1:1.716
T4 0. 40 21.2 39.1 60. 3 1:1.844
T5 0. 47 23.7 44.4 68. 1 1:1.873
T6 0.39 22.1 38.6 60.7 1:1.747
T7 0.44 30.8 47.5 78.3 1:1.542
T8 0.38 22.3 37.5 59.8 1:1.682
T9 0. 45 24.4 38.2 62. 6 1:1.566
T10 0.37 26.7 47.0 73.7 1:1.760
T11 0. 42 23.5 44,3 67. 8 1:1.885
T12 0.41 24.9 46.6 71.5 1:1.871
T13 0.41 22.4 38.8 61. 2 1:1.732
T14 0.45 26.5 43.2 69.7 1:1.630
T15 0.41 29.2 47.1 76.3 1:1.613
CK1 1.27 4.3 26.0 30.3 1:6.047
CK2 1.28 4.5 26.2 30.7 1:5.822
CK3 0.38 23.5 45.8 69.3 1:1.949

YR ECH%Z2TER<2. 60 mS » cm ™7, 3F
EAKEN0.75~1.50 mS « em ' 3 3T
AL iZARBNER ECME N 0.78~1.33 mS » em™ !, 34
EEEMWE N, M CKl #1 CK2 /) EC {A4r 51 N

(10. 78£0.07) mS » em * FI1(10. 8440.09)mS » em ™!,
Wi K TR KEERE. 770, EH K 15 F
LR U R CK3 B iy EC (HY a8
HAERKKER.

P EWEEA KK pH B EE N 6.0~
7.8 IR B I RE K 45 WL 7 B R pH W8 B
7.10~7. 77, BWAEZ WM 2o AE K S BETEE N .
CK1 fi1 CK2 B9 pH 4 %1% 6.9020.04 F1 6.86 &
0. 07, .76 & FIut- 2ot 18 HAE K IEE .

SEAREE T AR A B RS A &
BRKZES, AP 13 HFHAEILRFEQL9L
2.60) BB A & (1 239. 6+140.6)mg *» kg '
F-EERTHESEFEMA,HE CK3 TE &%
SLHREERA AL 1,10 1 12, 8K A L HE 6,
7,14 #1115, CK1 #1 CK2 4 HLE 4> B K (5. 50 =
0. 45) % F(5. 8310. 27) %, il T H &= £ il 5 Lk,
CKl HIEM A S B R (72.559.8)mg » kg !, B Z
FHEANHFET & CK2(96.5+£10. 3)mg » kg ',
ARFR 4 F AT S Blom , R (12 6822492, 3)
mgekg L, 541 FCKI TREXLR . HEES
FHEAETER; HREE WAL 2.9 1 13,8
fRH7G Zb3E 6.11.15 F1 CK2, S A% A2 CK1,47(80. 5=
14.6)mg- kg ' BEMTHESE AT, ALES
TR s & B RRr, (1 518. 7450. 2)mg » kg !,
BESTHEASE 7R, HRERHA LR 6.12
13, B R A9 A LB 8.10,CK3 Hil CK2, & ik Y &
CK1, 5 (3.7+0. Hmg « kg, BH R T HEAE T
SR, AT AT 13 F R A& L b & &
BOATE BRI , S AR T .

2.2 NIIEEF L X B TS SRR 5 i

M 4 ATAL ARER 13 9250 0T o B 30m
N R RGBS B RS AR, S HEAEY
B EEE, 458 %1181 0. 43) mm, (35. 84 &
0.29cm. (2241) B .(25. 93+0. 12) e , IR B 47159
AT 1,12 FIf B4 CK3, 52 1 b3 14,15
FIXFHRAH CK2, 22 19 CK1 A /-5 R (4.51+
0.37)mm, (13.42+0.16) cm, (11 £ 1) F,(3.48 &
0.20em’, b3 13 M HR R B2 B M, 9 (49.27 =
1. 76)cm, 5XFHE2H CK3 fi4bP 1.5 TR EF=H,H
WE R T HER &R, RS WA A 9,
10 0 12, AR A7 2L AL 14,15 Fxf B4 CK2, &
52 Xt BE 40 CK1, %7 (20. 9040. 61) cm, F Z/EF
HEAEFEM, DA, 488 13 E RN E P
M2 A R IE BT, N B A R L .
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3 AREEFE R FER
Table 3 The chemical properties of different substrate formula
o EC{H AL & & A’ B R AR AR
EC value pH Organic matter content Available N content Auvailable K content Auvailable P content
T s+ e /% /(g + kg™ D) /(g + kg™ D) /(g kg D)
T1 1.1240. 0de 7.1340.05h 24,3342, 00bc 1183.0+27.3b 12 679.3495.7a 892,049, 71
T2 0.8740. 031 7.68740.04b 18.65+1. 90f 873.8+16. 3f 10 723.0+60. 7¢ 668.4+10. 9i
T3 0.78+0.04 7.5870. 03ce 16.12+2. 46¢g 797.5+36.3g 8 782.6164. 5f 716. 6+35. 9h
T4 1.3340.03d 7.2240.05g 20.1040. 68ef 972.7+42.5d 12 682.24+92.3a 672.9432. 41
T5 0.91+0. 04g 7.6040, 02¢ 18.69+1. 56f 883. 2429, def 8 698, 0497, 5g 1518.7+50.2a
Té 0. 9040, 04gh 7.64740, 05bc 13.47+0. 851 765.8+53. 1gh 6 675.4+77. 41 1140, 5+20. 8c
T7 0.9840. 051 7.76740.03a 14.56+0. 78h 777.4+27.8g 9 086.4+87. 6f 878. 2420, 8fg
T8 0. 8840. 03h 7.61740. 04c 22,4640, 77d 999.5+13.7d 7 869.8165. 8g 630. 9+45. 61
T9 1. 0540, 03ef 7.5640,03e 23.5340.43c 997.5+17.3d 11 261.1489.5b 986, 0442, 5¢
T10 1. 0240. 0def 7.43740.021 25.05+1. 34b 1 050.84+25.1c 9 465.1+52. 4e 569.3+37. 8
T11 0.9140. 05gh 7.5470. 0de 20.597+1. 15e 905. 5+ 34. 6e 7 325.5+78.6h 1054.1+16.9d
Ti12 0. 9740. 02{g 7.10740.03h 23. 6210, 84c 1 038.1430. 2¢ 7 836.6159.4g 1 119. 2+30. 6¢
T13 1. 0040, 051 7.1240.02h 27.5942. 60a 1 239.6+40.6a 11 241.4450.7b 1 236, 6+30.4b
T14 0.98+0, 05f 7.5340, 04e 13.45+0. 671 746.3425.7h 9 662.8+72.3d 748,625, 8h
T15 0.9540. 0dg 7.7740.03a 15.41+1. 75¢g 785.6+31.9g 7 751.3492.7h 868.2+15. 6g
CK1 10.78+0. 07a 6. 90740, 04i 5.50740. 45§ 72.549. 8 80.5+14. 6k 3.740.4m
CK2 10. 84+0. 09a 6. 8640, 071 5.83+0.27] 96.5410. 3i 100.5+8. 4 35,240, 61
CK3 1.6940. 05¢ 6.2740.04j 26.88+1.98a 1236.5+11.5a 12 638.2+75. 6a 308.3+7. 8k

I RAEEE SR AR R W —FIN AR NG R HRRE 0.05 KPP EERBE UTH,

Note; Each value in the table represents mean— standard error;in the same column, different lowercase letters indicate distinct difference at the level of ¢=0. 05,the same

as belOW.
x4 AIEERBC b 4b 22 3 8 3 I 254 4 & AR &2
Table 4 Effect of different substrate formula on morphological characteristics of Koelreuteria bipinnata seedling
Abya E-viil 731 Al g N AR
Treatment Stem diameter,/ mm Plant height/cm Rachis length/cm Leaf number/ Crack blade area/cm?
T1 9. 9141. 26be 49, 0740. 25a 32. 0240. 80c 20+1b 19. 90=+0. 15¢
T2 8.41740. 65cd 43.53+0. 35¢ 28.76+0. 56e 18+1c 12.80+0. 17f
T3 7.5740. 81de 41. 2040. 53d 26. 3740. 491g 19+1bc 13. 90+0. 42d
T4 8.68+0. 65c¢d 37.4740. 70e 26.7140. 521g 18+1c 9. 9840. 07h
TS 6. 6910. 16e 49. 0040. 32a 26.31+0. 771g 19+1bc 9. 05+0. 151
Té 8. 69710. 43cd 36.4740. 75e 29.1240. 41e 19+1bc 13.42+0. 8le
T7 7.7710. 24d 41.7340. 68d 28. 20+0. 75ef 17+ 1cd 14. 32+0. 06d
T8 7.73+0.39d 40. 5340. 50d 24.1440. 81h 19+1bc 7.79+0. 39k
T9 8.41+0. 34cd 43.1740. 62¢ 29. 88+0. 35de 19+1bc 13. 01£0. 28ef
T10 8. 9810. 23¢ 47.23+0. 31b 25.51+0. 49g 19+1bc 9. 93740. 19h
TI1 7.48+0.47de 40. 3040. 05d 24. 87+0. 20gh 19+1bc 9. 7640. 25h
Tiz 9. 1840. 26¢ 43. 9040. 50¢ 30. 3840. 47d 20+1b 12. 05+0. 35g
TI3 11. 81+0. 43a 49, 2740. 76a 35. 8440. 29a 22+1a 25.9340. 12a
Ti4 8. 5440. 22cd 31.40+0.61g 25. 31+0. 87gh 16+1d 9. 00+0. 251
Ti5 6. 7810. 3% 37.0240. 70e 23.68+0. 28h 15+ 1de 11. 82+0. 16g
CK1 4.51+0. 37g 20. 9040. 61h 13.42+0. 161 11414 3.48+0.27m
CK2 5.48+0. 621 34.9340. 51f 27.12+0. 431 14+1e 8.36+0.57
CK3 10. 17+0. 61b 49. 2340. 31a 34.51+0. 72b 20+1b 20. 8240. 141

2.3 RIA) 3 A Eb X &R ik 2R A 4h T AR )
=40

% 5 TTLAE H A0 13 & MRt ES
B, F AR (22.5420.78) g, B T A &
(14. 30£0. 57 g, WA Y& (36.84£0.73) g, S HE
AbFRE 25 B E AR J(10.344+0.78) g, 54t
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1,0 0.82£0. 03, WX IRAMLLIEAF TR . HALHERREILIITZE 0. 67 LIT, UlHEN
P ISR A I, ROM IR G BB R L RER PRI R A AT 2 P IR A B 40 Y B IR A TR
5, R BHR A OMEE R AT REAIRBUE S SN R BN,

=5 AREEERE 77 A3 & B 3o & M 2 R F0
Table 5 Effect of different media formula on physiological characteristics of biomass of Koelreuteria bipinnata
pisE:i) WAy ZHAYE AR bR T YR BEYE Rk b
Treatment  Root dry weight/g  Stem dry weight/g  Leaf dry weight/g  Shoot dry weight/g Root dry weight/g Whole plant dry weight/g Root-shoot ratio
T1 10. 98+0. 43¢ 10. 09+0. 24a 9.62740. 75¢ 19. 71+0. 52¢ 10. 98+0. 43¢ 30. 740. 50¢ 0. 56+0. 03cd
T2 10. 26+0. 14cd 8.4640. 41c 8. 4640.79d 16. 924+0. 47e 10. 26+0. 14ced 27.1740. 48d 0. 61+0. 02be
T3 9.03740. 45e 6. 6810. 28de 7. 2270. 50e 13. 90+0. 78g 9. 0340. 45¢ 22.93740. 83ef 0. 65+0. 05b
T4 6.8840. 44g 6.5410. 36e 10. 74+0. 08be 17. 28+0. 42de 6. 83+0. 44g 24. 1610. 7de 0. 4010. 02e
T5 7.6340. 234g 6.4740. 16e 8.4940. 14d 14. 96+0. 291g 7.63+0. 234g 22.5940. 151 0.51+0. 02d
Té 7.2040. 75g 7.2740.21d 8.5540. 54d 15. 83+0. 75f 7.20+0. 75g 23.03740. 16ef 0.46+0.07d
T7 8.08+0. 141 4.62+0. 521 7.5540. 16e 12. 174+0. 46h 8. 08+0. 14 20. 2540. 63g 0.66+0.02b
T8 7.0240. 60g 7.28740.99d 7.09740. 57ef 14. 37+0. 84g 7.0240. 60g 21.3940. 111g 0. 4940. 05d
T9 10. 04+0. 49d 5.96740. 25e 10. 58+0. 18he 16. 54+0. 43ef 10. 04+0. 49d 26. 5840. 90d 0. 6140. 02bc
T10 9. 0040. 42¢ 9.3340.51b 8.2240. 73de 17.55+0. 28de 9. 0040. 42e 26.5640. 58d 0.51+0. 02d
T11 8.0540. 30f 6.19740. 21le 6.4140. 29f 12. 60+0. 32h 8. 0540. 30f 20. 6610. 6g 0. 64+0. O1bc
Ti12 8.4240. 18ef 8.09740. 49¢ 10. 1940. 22¢ 18.29+0. 71d 8.4240. 18ef 26. 7140. 59d 0. 46+0. 03d
T13 14. 30+0. 57a 10. 34+0. 78a 12. 2140. 25a 22.5440. 78a 14. 30+0. 57a 36. 8440. 73a 0. 6310. 0dbc
T14 7.2140. 64g 6. 1840. 44e 6.0340. 41f 12. 224+0. 83h 7.21+0. 64g 19.424+0. 87g 0.59+0. 05¢
T15 6.0340. 19h 5. 0340. 281 5.2940. 15g 10. 32+0. 391 6.0340. 15h 16. 34=+0. 57h 0.58+0.0lc
CK1 1. 8240. 015 1.1440.01h 1. 0740. 02i 2.2140. 02k 1. 8240. 015 4.03740. 02j 0.8240.03a
CK2 2.56=40. 51i 2.5540. 15g 3. 7640. 44h 6. 3140. 44j 2.56+0.51i 8. 87+0. 901 0. 40+0. 06e
CK3 11.94+0. 18b 9. 9340. 48ab 11. 214+0. 04b 21.1340.51b 11. 94=+0. 18b 33.0840. 38b 0. 5740, 02ed
2.4 AN[FZEFREC LG AT WL LU Z ) AR 77 JAS 22 59 KL B Y 3 i ARy R B AL

3R 6 AN, X A R H A (450 T8 » m™*)  BE AT HEE AL, HA B 59 mUA AR, Ptk 80K
B A HERBR R AN 3 5. HFRBER BTN R LRI E AR,

x6 AREREAFRAEE
Table 6 The cost estimate in different substrates
Ab¥E Treatment T1 T2 T3 T4 T5 Té T7 T8 T9 TI0 TI1 Tiz TI3 T14 Ti5 CK3
E R A Substrates cost/ (GT » m—3) 154 158 156 158 156 155 157 158 157 157 156 157 156 157 157 450
3 g 5itie MR Ay, LA DL B B YRR

et S e T TR B TR A A R e
I ETRRICE TRk AR R ke, 0T N
BRI 0 1 K 52 T, R D S A DL 7 AR I & RO AL AR
%%[24—25] . iiiﬁgﬁ?)ﬂﬂﬁiﬂ@ 15 ﬁ%ﬁﬁﬁﬂﬁ%iﬂﬁﬁﬁﬁ] E@E%%*@'@[zﬂ ,W%ﬁﬁéﬁﬁﬁﬁﬁi@@fﬂﬁ
FE TR A KB TSI A IR R o O RO OPE, A LI 13 3 TR
PR AHERVE I R KT (o (Ve T VS VR LV BSE L8

4 CKI BT, CR2 A0+ A Minies o 0 | DIV RS R N
AT E AT R R R e I 1S SRS A BT AL AR
BRI K R b i R o DR TR TR (15 CKS i &
et B R ot gy 5T 13 SR AOSACRE & R 0L T4
BT (3,98 051 con, BRI (o7, 12 L PRI 13 SRR R IR B YO
0. 49 em I BRSO B fe fre  e | SEUURT CIXS. GALIE 9 L RAde R ML
e e e Bt gt TICERRTRER L 13 0
S ﬁ;ﬁ Pt o e Ly TRV TSR A b R b T

(V] H = 7o - £

B SR R S AT R G 5,
WIE A bR {2 H W i 2 = L L
DAL K IR R L BIE GBTH 13 SR B S FIZS A0 2 B S 5%
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4 CK3 AL 1 TR EXR HEE R THEERT
HJ 0P 13 B AR E R 0. 63, /T 1, B Pt
IR ER IR B N . WEFUSRA R E
AbFR 13 BRI A B A 7 A AR, O 156 JC e m?,
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WA A TR PR RAT 2577 B AR BERAR S iR 5
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Screening of Substrate Formula for Seedling of Koelreuteria bipinnata

ZHONG Jundi,CAI Jingai, ZHANG Tao , LIU Wangou,ZHOU Hongbin, YUAN Changchun
(School of Life Science and Technology ,Lingnan Normal University , Guangdong , Zhanjiang 524048)

Abstract; Taking four mixed- substrates: S, (corn-cob + chicken manure), Sy (bagasse + chicken manure), S¢

(coconut fibre—+chicken manure) ,Sp (peanut shells+chicken manure) as test material, fermented by agriculture-

forestry organic wastes rich in western part of Guangdong such as corn cob,bagasse,coconut fibre, peanut shells

with disinfected chicken manure at the ratio of 1 ¢ 1,and applying the statistical method of Simplex Centre and

according to the volume ratio=2 ¢ 1 of organic and inorganic matrix, 15 treatments were mixed by different
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Ta TRAEAF 2 4 vy % 5 Bvil i 4 3 i Rz
2K, 3R, KA, B AN

Q. BB AP Ee, Ak Bk 13400252, FARITE RS EBIEHFR,EH WFE 1360000

B E:AERBRBEE DG ARMBFR T RE A NaCl phia & 2235 3ot | o =82,
TEME . TAREGRAEEBEARSENY A, AR T BRSRF G ey 20D
bk, %R E AT 120 mmol « L NaCl it 4 28 F , fBARAGARZ 40 ¥ 0 B & F R m i
IR K % B R AT 120 mmol « L8, L4-F B K38 e 1 E NaCl Bt Rk B e A &, TE b
BOEBMAR . TENREORCEANLATHETHR WAL, TEREREEMAR 4R
TRE,LERABELSERAT A,

K4 IA T ARAE AR s NaCl 38 s F B (MDA ; B BT Y

hESES.S682.179  TEMRIRAE:A  XEHS:1001—0009(2017)04—0089—05

T R A A L A A E 0 R A T SR P
HOMEEYAEKRPILEREFRTR. ERRED

fRHEYA AR, — B PR H RS BN &
XY AR R EF @& RK ST B B FEED,
BIRRAT M ET SR I E A B
YA B T R AL AR K B IR A
BRFET. DRIt B0 S AR A5 0T 56 A 30 4 A 8 ] 7

B (RN EFRA5), B, AL, T, NEBNER
LH B EREMHF T, Email: wwwjyt@126, com.
HEEE 2240976, 4, B+, AR AZTEREH

Wi AR L A SR A, Email:mmmlym@126. com.
EE&TB BT T FR AR FLAS T A A (201248);F
FB KA A3 kD 2kt R K 8RB (thsys1135); T4 4
#3201 F 85 A B (20141705),

A, B i LTt ER BRI , X4 5 B B TF & SR 3

X AR SR AR I R R A EE E X
TERER T (Phlox paniculata 1) B ZFHE

B REFEEREAEY), X4 REFR AR

R B :2016—09—29 L RS TR AE K B G, i 5

N N N N N N T N N N N PNV NP

proportions with inorganic medium composed of vermiculite and perlite at the volume ratio of 1 ¢ 1. Taking
latosol,latosol plus compound fertilizer and V(peat) ¢ V (vermiculite) ¢ V(perlite) =4 : 1 ¢ 1 as the control
groups,the physical and chemical property of the substrates and growth index of Koelreuteria bipinnata seedling
were investigated to study the the effects of different substrate formulations on the growth of Koelreuteria
bipinnata seedling,and then to screen the best culture medium formula for Koelreuteria bipinnata. The results
showed that the physical properties of treatment 13(VS, : VS : VSp ¢ V(vermiculite) ¢ V(perlite)=1. 33 :

1.33:¢1.33 ¢ 1 : 1) were all suitable for the growth of Koelreu-teriabipinnata. The chemical property of
treatment 13 were better and more balanced than other substrates,and the morphological characteristics such as
plant height and stem diameter,and biomass indices of Koelreu teriabipinnata seedlings on treatment 13 substrate
grew better too. In addition,the indexes of substrate were more favorable in treatment 1 (VS, : V(vermiculite) : V
(perlite)=4 : 1: 1) and treatment 12(VS, : VS; ¢ VS, : V(vermiculite) ¢ V(perlite)=1.33: 1.33: 1.33: 1: 1),but
poorer in treatment 14(VS; : VS : VS, ¢ V(vermiculite) : V(perlite)=1.33: 1.33 ¢ 1.33 ¢ 1 ¢ 1)and treatment 15
(VS, = VS : V& VS, ¢ V(vermiculite) ¢ V(perlite)=1:1:1:13:1: 1), Production costs of treatment 13 and
other test substrates were lower,which were about 1/3 of the peat's cost. Treatment 13 was the best substrate for the
growing of Koelreuteria bipinnata seedlings,which can substitute non-renewable resources of peat.

Keywords : Koelreuteria bi pinnata ;substrate formulum; physicochemical properties; growth index
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P T S PEAR 5 SRR A5, AR T 2 5 L B 2 Ak
PR i iR ) 2 E A ST O T R AR ROER TR A A
e, BRETC B AL o ARk A O B M A
IR 2 TR [ A7 8l % T8 A2 3 Y B R ke R
1R 3 FAb 2 Rl 2 ) R AN R R AR AIE A B W A
BFE., M SE RN EEm s 28K, mFA
TIAE K B A4 Rl S R 45 A e R ™
ERERpEAEE, Fik, e R & T EAAE YR
N X T kA SR B RIWBE T .

BT, A XA RER S KR EEE T EHN
REFEUO R RN S . Aok
AR B T 2 M 77 1 i AT 5T 18 b F R R B B, AL
2009 FEERAREY 0 AE 4 FhiE AR R A IE A RO it £ 4
T R BG4 R W 4 Phag AR BATE FF
AT T e P B8R 5555 SR T 22 3 > U 2235 > K AE & B >4 4%
% . BRILZ AN RARARTE R AR M T Eh A A B Y i
WARIE . T TR AR AR5 % 2k A0 4 2F B3
R, B LA 7 T B AR SR AT 12 R4 B 18 AR AR R
ZNHCN AR W HIT T NaCl 8 T fmi %
AT R AT R TR RS IR AR T I R R
RN E LB EF IR, DBy E
BT E P ST R AL SRR .

1 MHE5FE
L1 sk

Vb F e sl a2 1 484 SL AR o R A il
SEA I B AT AR AP T . 2016 4F 6 F B IA 3K
IR A AR (042 20 em JEEAR 10 cm,
#E 15 cm) B 4L 1 BR, W B I AT B K R R A
EAFPEHE ., e X TR a b,

L2 Wk

PEBCK A —BRI LN B L8 6 41,841 5
. B 1 HHAXBAHCK , B4k 5 Hitf7E ha
A3, SR A NaCl ¥ R AR5 4 H AT 4D 3, R B
Sr-lseE Sk 0(CK).30,60,90,120,150 mmol « L',
R T B IEERrTR s RS A, I KRG iR
BREIMEZN. FHasb 10 dO BB FRE D)
J& » 4 B BURR [RIFR AL A R T 0 e mT B e Pl i
EHR AR S E.

1.3 IEHME

ATV A A B SR IR Lh kT AT v
EORGENERAS SRE G250 %M HE
Tk o 8 SR PR /K A7 PR Tk SR IR, PR PR B =T Lh (8
EUME; N BT ENERARNAE L ZR

90

(TBAYBEN
L4 BdEath

SR FH Excel 2007 FAF#EF T4 3 /EE R A
SPSS 20. 0 23847 il 28 o] 53 FAE &1 4347, LSD ¥
BT EILE,
2 #BRESW
2.1 NaCl P8 xHEREARE 0T B RN i (MDA &
BRI

W B (MDA 2 5 i S = E & B
BCH FR AP ALR GRED EiEE SR
DL AE YR B i R R . f P 1 BT, BB NaCl
Folh 8 R BE (O TR TR ARAR AR S i T e MDA &
BFE-T TR AL A, (B & Ba vk s T R
MDA & E¥EST I 2 A FIEE M. &7 %5
2,30 mmol « L' F1 60 mmol « L NaCl Jifr@ 4b
T K MDA & 83 8 % m T X IR (P<<0. 05, 435
BXTIRIRE T 15. 58 % F1 27. 28% ; 5 W 2 38 v
FEM TR MDA & BN 228 PR, H 5% ]
Z B JCiE & 2 5 M A W E ) 120 mmol « L1
At MDA B ERTE. W REESLG T, %5
WRBERRE it i TR EE A2 A M R A LR 7 AR
K& MDA,

350 a
T 300 ¢
b
T 250 b
18 £ b
&S 200 b c
g3 4 <
12 Is0F
- @
K < 100 F
S sof
0
0 30 60 9 120 150

NaCl#€ EE NaCl concentration/(mmol-L-!)

/N R R RABREE 0.05 KEEREE., TR,
Note: Different lowercase letters show significant differences be-
tween treatments at 0. 05 levels. The same as below.
Bl NaClBMETEREFREMHRA_BEENEL
Fig. 1 The changes of leaf MDA content in

Phlox paniculata under NaCl stress

R R AL SRR TR, MDA 53E % 2
ZIE) R = ol el H AR, KRR v =
150. 471+ 3. 4832 — 0. 0712 +0. 0002° , R? = 0. 931" * ;
T Z RS IR B S TE AR (r=0. 606" ).
£ ERTR , MDA & B MR R A AR R 5
Gyixt NaCl fohie i 52 82 B A PEAR FR
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2.2 NaCl BrHoaxfE RaE g R v E & B
Al

M 2 7T LIE 1, BEE NaCl BHa kA&,
EREREI R AEESERE“EARET
BB S, H A& W B T ok T s e
BB EE TR (P<0.05), HH, hEiEEh
90 mmol « L™ B}, it R A Al g Ml & Bk B i R fE
Xt BRRG 2. 52 % 5 & bhE W MR T
MRS ER B AHEE7E 120 mmol - L'
150 mmol « L' 43 R % BB A 2. 30 4% Al 2. 13 4%,
Ph RS REH  AE— W R a8 AR AR A
25 &) ¥ R R e R AT SR S R A R
B, LR 2 B M0 XA RS IR R AR 4
T X R ol A8 — o 35 Rz P A B e R, TR Pl 2 Y R
H—E i A, AT M R B R R 14 TR,

13
Kt
£

i&

{3

uJj
Soluble sugar content/(mg-g)

0 30 60 90 120 150
NaClif & NaCl concentration/(mmol-L")

B2 NaClBpBETERESGEHRAABREESENTL
Fig. 2 The changes of leaf soluble sugar content in

Phlox paniculata under NaCl stress

HE—2 2 2R 7 I3 A e 20 B R B L AT 9 1
WEESHREZ MR KL EIHXR, HEIH
FEEH y=7.788+0. 2242 —0. 0012* ,R> =0. 921" ;
THZIMPMEM R R B EAHRXG=0.711" "),
ERL I, ) R T T R 10 R RO PR TE AR R AR
TR 8 BT A2 AR
2.3 NaCl et R AR T F TR A&
B

Fl 3 %M, BE NaCl Bl ik E AR 16 R 48
BENHTRPRAESEARSEEEARET
B e H A B B T ok B s R G
E RS X R TR &R (P>0.05), HA, B
JEWREE A 120 mmol » LAY, it AR Al MR A IR
FRINBIR KM A LTI T 8.37%,

g mIT R S TR, TR LR
FRS5EWEZRIMETA AR R IR E] B #& K
-, H 55 BE 2 (R0 @ & A et . UL NaCl i

T AEEE E R A 2L T RS IRAE AR 5 4l
TSR A B — i R BRI N, TP R O A R
R IR AE B A TE AR AR AR S T SR PPN R AR IR A 15
=R,

6 a a a a
° 14 VM

10

12
8

TEEEART R
Soluble protein content/%

= N )

0 30 60 90 120 150
NaCli & NaCl concentration/(mmol L")

3 NaCl BB FERBEEH R
REEAREENTL
Fig. 3 The changes of leaf soluble protein content in

Phlox paniculata under NaCl stress

2.4 NaCl PHaxHERERE RIS AR S &
ipp=A|

HI & 4 W40, BiE NaCl 38 o B i i, 15 1R
R PR EE R T EE R T RTR
B, BAHEE TP EER S EYEES
TXIRR(P<C0.05), FHorfr, BB ¥ & 120 mmol « L™
BF it B R R B B 3k B B K AE, R R
18. 63 £ H/GHEE M E R EM TR, HEERAT
. ULHIEVR BRI A T AR AR 4 G 2 )

HAE B I AR B B 5 6B ) oA
1600
1400 |-
1200 |
1000
800
600 |
400 |

200
0

PR E i ato=y

Free proline content/(ug'g™")

0 30 60 90 120 150
NaClift & NaCl concentration/(mmol-L")

4 NaCl BB FTEBREREHR
FERERSENTN
Fig. 4 The changes of leaf free proline content in

Phlox paniculata under NaCl stress
g i £ 1S FIAE Se ko W R BA L e 2 IR &
BHHWE 2 M2 =l &R, H B 15 77 #
& y=107. 603 +0. 781x +0. 3452" — 0. 0022 , RZ =
0.969" " ; — & Z A A Bl B F IE MK (r=0.522" ),
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« ERIEF - A
AR B A R T AR S 1 AR AR AR Al T X NaCl #y
TR ER TN HE 4T
2.5 AIEVENE R IR AR IR EEAR=EZ
Bl )2 i PR

HiZ 1T LUAE (U B IR AR S B 5 T
Bl B 2 W] A S A AR 8 2% IEAE 2 (P<<0. 0D),
THT Y P B T A P A O R R R [ Y
KYEWIA B FE— 00 AT il 48 5] 9 43 47 3%
B, AT 5 e e R R 2 T 2 BLAF R = &

EIFEZ, BB FR A y=5.790+0. 028z —2. 121 X
107 2" +5.195 X 107° 2* ,RE =0.860" " , H.rjt v Il
SRR ERATEEE S BMFEEHERS &, A%
PEAR 155 7 A MO 0 O R ) ) B A it 2
AR IR S WK, PLESSR U ZE NaCl i
AT T R R R R R ST E RN S RE=
w2284k, —F Rl 0, IR R B % H T 1E
AsmadtEalmmeEAYIERRR#E—D
BT

F1 ANEERATYRZBEXES
Table 1 The correlation analysis each of organic osmotic
Ei-t 7 SR TR AR & & MREEAR SR
Index Soluble sugar content Free proline content Soluble protein content
A dEBE S Soluble sugar content 1. 000
W M4E 8 & & Free proline content 0. 808 ** 1. 000
THEHEEARSE Soluble protein content 0. 319 0. 337 1. 000

Hr £E 001 KE R BEMX,

Note: ** Correlation is significant at 0. 01 level.

3 it 5Tt

L) 52 ) B0 O 05 45 Jh 36 A, 4 M BT g o Ak o
Sl MDA SR ITY, R 45 R R, AN
(<C120 mmol « L™ H#RIa AT, 5 RAg 4% it A
H MDA & 8 MR A K, 2 )5 & Ma ik B i 7
mLHEBRNBRA AR, SIS RERE S m X
FiiE B — & RO N, RSB B B R IE TR )
K HRAEN 240 5 Mg i S AR P XA PR 3 8L 4 3 5
— ELia ok o R ) B A R Y L 4 R A2
FeE R E S MDA KERR,

BBERNIEREEYER G S mE
RS, oS A T b B a8 Y 3 25 W AL 2 —T
A A LY A B B S N R P R IR
BMERYY . MY 2 ke et mn s A
L EFR BT e LA S Crl YA M | T B I R A
TR ) R BRI A B 54, LTS i R 15t
., ZTE R 7E NaCl B &4 T, i IR R 4%
it oAl R R AR P IR EE A T R
BEEAFMBERATIEN., BEDERERNF,
AR A AR L RS, —H 2R
FIEMSE, T A] P 2R R 0 i B — EA T 4R
ARZS LBAFE NaCl 38 b 32T , ] 75 1 0 R e 2 I
RREEEENBERNER, 8 b Rk
RERI T A AR A W, a IR E
B E AT AR EATEMN. 56 =818k
FERE , RS B 7E 90 mmol » L' Abik &
.M EEEAR SRS MERS ENE
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120 mmol « L™ 4bik Bl KAE , 2 J5 =& ¥BEE g
WEMTH R EARIEE N TR, HAE—EME
WS A AR AR AR S 4 Al R B E A R
BNANEE T YRR EEE A 8 &80
s M PMERE RS A B IREE S, AV SR
Y5 3% B, 75 A5 1 A 55 &0y G T A2 B (R AR B
It E .

Z56 NaCl e T 4 A BRI B AR E
B, L8 Ve BT 120 mmol « L' A, MDA S & &
JE B T T R M TS R R H B S I E R S &
WIRAFEER TR, bR, 120 mmol « L™
NaCl ¥ B 7T 6B 2 15 R AR AR % 41 1 % 35 i 38 A T 32
K.
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Physiological Response of Phlox paniculata Seedlings to Salt Stress

JIANG Yuntian' ,LI Yumei® ,ZHANG Qiuju’ ,SUN Zhonglin'
(1. College of Life Science, Tonghua Normal University, Tonghua , Jilin 134002; 2, Institute of Ecological Environment, Jilin Normal
University, Siping,Jilin 136000)

Abstract: In order to learn the physiological adaptability of Phlox paniculata seedlings to salt stress,the effects of
Na(l stress with different concentrations on the contents of malondialdehyde, soluble sugar, soluble protein and
free proline in leaves were studied with potted Phlox paniculata seedlings. The results showed that the MDA
content of Phlox paniculata seedlings did not remarkable increase under the stress of NaCl with concentration
below 120 mmol « L™ ,while its content increased sharply when NaCl concentration was more than 120 mmol « L™*,
With increasing of NaCl concentration, contents of soluble sugar, soluble protein and free - proline were all
increased then decreased. Soluble sugar content and free-proline content synchronously accumulated to play their
osmotic adjustment functions under NaCl stress.

Keywords: Phlox paniculata ;NaCl stress; MDA ;organic osmotic
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RT-PCR #&iUl & E Fr 51 53 4

%iiﬁl’ﬁ "3‘12’ :f’J‘EJA‘a"HZ

(L #ED P2 T BB RS AR AP0t 26270052, INARRAL K2 ML BE
INARB IR Y FEATRE. IR RBE 271018)

O OE LR AR R HOR R s B A T R A o B XA SRR RN B BB R B
#) % RNA it —F B # Foix, DNA, £ B 3838 49 PMMoV 4 5] %445 71 5] PMMoV-F
F2 PMMoV-R; A3k 7385 cDNA A #A# 47 PCR ¥ 3, B R T HMBZB R TR EFE LY EW,
SRR AR S FELE 576 bp 94T, BB HFE BN F ;BB R ST T e,
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PMMoV % X5 B A5 5% R 5 W EREEF, TEH 99%~100%,
KR B BER AT s e E Y RT-PCR; 231 434

hE 3£ S ;S 641. 3

FAEREEEMNREHOETEBZ —,
PR S, DX AR T RR B K B B S i b 22—, B4R
P E A A 3 300 hm® , H A F BRAMUER 35 i AR A
BB R BT Ak B B HAR
FETERRAIY K, B0 B3 A R A R sk e e B,
HBHUR R R A A T E L, RO T A R B
b RIS, TR T R SR e B R
BRI BEUE AL -5 7% (pepper mild mosaic virus, PM-
MoVt Eh —FE WA ERE " EAE TH
R A 7= 5 PR I B B B B8 A P B A A ) A 7
ST EINEE,

BRI R SR AREREEEE, B
RITRZ EZRERA B LA IR 3 & A 1A HiGE .
1994 SR8 YR 76 BT SR BRAN b A BB 5 B 5K A8
w1, EAREEC FE R R %R R A

E— BB EEHA82), F . HL. HF. R EBRFH
RXBRBARR S T A FFHRL LA, E-mail: tangyh209@
163, com.

BEEE ATA8), B AL, T LELENFRE T
B g% R E G EFA K LA, Email:304754522@qq. com.
EE&TB A 3587 CRADAH £ 3 F 85 R B (201303028
b E B RAE LA T8 R B (ZR2012CMO032) 5.0 & 4 A3
&t X8 B (2010GNC10915) ,

Y5 H 89 :2016—09—26

94

TEAERIAES A 3LE4E-1001—0009(2017)04—0094—04

PR, BESEILRETR RN T EMURE, I
ST R A R I, X A FE LR PMMoV %%
b AR RN Lt R BT R B B 2 TR TR
PERIA 99 %0 — R, AR S 78 M U L
WERM T IRaE. %k 5 FIAERE R 3 2K BT RL
FF 2T 12 B X BRAURR AR A0 & B X B T ™
IR Bl RT-PCR AR MR 4 51 49 3
WOHE , 3538 43 DB A 7 91 #6474 17 L3 LA
BIE M PMMoV H64r B Wi R EER R, AT —
B2 75 B R R AE B B AR 2 R PR B
Ferih
1 #M#5HE*
L1 5aik

RIS L R4 Feot T ARl 2 &) B SRR e
K NHAT, R HA B BEB AL i 75 A i 2
SEAR ROBRA A AR Y

Trizol & RNA fH3&i55 & .cDNA & iR &
PCR 3" 161207 & LB B i P i 4l 16 57 & 35 W B
T RREYRHEARAAE,
L2 HhE
1L2.1 B#it MR GenBank &4 18 BB
RPRE AL R R R R ST SN B R S 5 14 ¥
AT RIRAEYREAR ARG M. 51WFIET,
PMMOV-F; 5'-AGAACTCGGAGTCATCGGAC -3';
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- EYEAR -

PMMOV-R:5-GAGTTATCGTACTCGCCACG -3,
1.2.2 A RNA B4RE RE Trizol 4 RNA #i42
R E RIS RNA &

1.2.3 RERHE—45 DNA G BRI &
REFTY .2 X RT-Mix 10 pL, 54 N6 1 uL,
RNA 3 L, Wi 5/ 1 pL, BB K 5 pl, 3t 20 4l
REIMAJFIRE) B0 15 5542 °C ¥ F 30 min J5 85 °C
H# 5 min,

L2.4 FIE4F PCREE LIS EIR cDNA Y
BIAR 3 LA T R AR FR # 4T PCR 4734 : 2 X RT Mix
12.5 pL; cDNA 1 pL; 51 % PMMoV-R1 uL; Bl 4
PMMoV-F 1 pLsfn 9.5 pl. ddH,O %hZE 25 pL; ¥
AR, B0 15 s, RMFRFH 94 °C A
5 min,94 °C Z8#: 1 min,53 °C Bk 45 s,72 ‘CHEf,
45 s,7E 35 MEFG FE 72 'CFRAIEK 10 min, 5
4 COREE R, A 10 M B IR RE R I A Wk R I RCR
Y.

1.2.5 PCR =¥ i #4157 50 580 ALK
IS HHEE R DNA RIS &% PCR =4y #1740
b, IR H S pUC-T v e 2 A 1% 82, &0 % 5 F FH
PETE R AL B T RAR A YR BR A B4 T 0L 1)
WirF . ¥ 45 ) 59 3 B F 51 I F MEGA 5.0 5 HE
PMMoV 75147 L XF 5347
2 #BRESW
2.1 HEREHRNIEESR

ML ZRAE T Rl 2 B BRAUF AR KB
SRAE SIS D] IR Y B B 2 B 558 A I 0 7 1) BROABURE
(B Dz & R EAEME KNS &510, BTt
BAE R AIEIE R RER . R EFHM L FREER
byl S Eo U N - g =R T LT N 2
48 B T LA B LB AT I SR SE B I
HRERIBEER , SRS/ N TR , 3o SR S i & B 7=
PR

E1 R PMMoV BMH H &R
Fig. 1 Symptoms of leaf caused by PMMoV

2.2 RNA R34,

JH RNA $ R & 42 BUR 5 19 B 1 H i
FE ) 5 RNA, B kR 25 R 8w 15 B 4 B 1
FEYDE RNACE 2), BLBATT DL %45 Rt TR &
R,
2.3 RT-PCR [P st 1

DIARAR B 3RBUI  2 RNA VB R REAR , F T BEAL
514 N6 47 555 s 5 2 M B B9 cDNA; 3+ DLk K
KA PCR 738, i 1 3 vl 1, 18 8 — 4 KB R
576 bp K B I, ST R —3L.
2.4 JFFAHT

S 5 45 4R 57 » PCR =44 BE >k 576 bp, £
G PMMoV CP HH EHEF5, # A
MegAlign 757 5, ¥ BU GenBank & fifi B PMMoV
BHRFISHTHEMUE RS, mE L e,

¥ :M. DL 2 000 DNA Marker; 1~2. SHUR T & RNA,
Note: M. DL 2 000 DNA Marker; 1—2. Total RNA of leaf caused
by PMMoV.
B2 #H#mitE RNARNER
Fig. 2 Extraction result of total RNA of leaf caused by PMMoV
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#£:M. DL 2 000 DNA Marker; 1. {8 FEX} I8 2. JHP: X 1853 ~4.
PMMoV [ RT-PCR &5 ,
Note: M, DL 2 000 DNA Marker; 1. Healthy control; 2, Positive
control;3—4. RT-PCR result of PMMoV.
B 3 PMMoV iy RT-PCR &R
Fig. 3 RT-PCR result of PMMoV

PMMoV AR N4 B W 5 v £ 1 F 51 (B 4 41
SOBFIEMEITE 94. 4% L B, H 5 ER N A
¥ Guizhou-Liupanshui (KP877411) . Il &E K> B 4
PMMVOU2 (KU311159) %5 ¥ %1 &Y [A] ¥ 4 &% & >
100. 0% , 7] I, PMMoV 3543 B8 4 5 11k 535 45 b [X.
5y B YA & B M R .

£ 1 PMMoV-SGPM #% B Fr 51 5 T bk 32

Table 1 Nucletide sequence alignment between Shouguang

isolate and other 17 PMMoV isolates previously reported

SEY BRE K —HE
Isolate GenBank number Sources Consistent rate/ %
SGPM — China —
Guizhou-Liupanshui KP377411 China ; Guizhou 100. 0
PMMVOU2 KU311159 Canada 100.0
Hunan-Hengyang KP877420 China: Zhejiang 99. 6
PMMoV-Iw AB254821 Japan 99. 6
PMMoV-Kr AB126003 South Korea 99. 6
P-60-09 K(288151 Serbia 99.6
PMMVI. 2 AJ429088 Ttaly 99.6
PMMoV-IRNPM1 JX976585 Iran 99. 4
XJ-01 KC020357 China. Xinjizng 98. 3
PMMoV-BD HQ899079 China: Hebei 98.1
Guizhou K(C571248 China: Guizhou 97.7
PMMoV-HP1 JX173808 India 97.7
PMMoV-CN AY859497 China; Bejjing 97.3
PMMoV-Is EF422083 Israel 94.6
PMMoV-1a AJ308228 Spain 94.4
PMMoV-TW HQ452339 China; Taiwan 94.4
ToMV NC 002692 Australia 68. 4

R T ELF R AT AL RGOSR, PR
MR A FE R PMMoV 4B ¥ CP 3 N
HRFFIWER G, A 4 T, RSN
SrE Y SGPM M HBRF -5 F H S M 2> &Y
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Guizhou- Liupanshui (KP877411) Fl i & K 4 &
PMMVOU2(KU311159) £ % % & &% i . 5 R PR M 1
R 2L R F—-1Ra X L.

PMMoV-Iw|AB254821|Japan
CGMMV-Hunan-Hengyang|KP877420|China:Zhejiang
PMMoV-P-60-09/KC288151|Serbia
PMMoV-PMMV1.2|AT429088|Italy
65'PMMoV-IRNPM1|TX976585|Iran
991PMMoV-Kr|AB126003|South Korea
Guizhou-LiupanshuiKP877411|China: Guizhou
94| IPMMVOU2|KU311159|Canada
APMMoV-SGPM
PMMoV-HP1|JX173808|India
PMMOoV-CN|AY859497|China:Beijing
PMMoV-BD/HQ699079|China:Hebei
4 PMMoV-XJ-01]KC020357|China: Xinjiang
54-PMMoV-Guizhou/KC571248|China:Guizhou
PMMoV-1a]AJ308228] Spain
100 PMMoV-Is|EF422083 Israel
71-"PMMoV-TWHQ452339|China: Taiwan
Tomato mosaic virusNC_002692|Australia

—
0.05

B4 ETCPEEZBRFIINREHELI K
Fig. 4 Phylogenetic analysis based on

nucleic acid sequence of CP gene

3 Wig

H i, PCR £R B &2 A Y m s A 0 42 fit
T AIEET B i N TE — B A s A v
P IR AE — LR L ¥R Ok 2 A BOE — R Y
P R B AT SR T R R R R ORI, PCR FR
o7 F JE R JRR Y B 35 ALONSO S5 B 53 6 Y
FIH RT-PCR £ AR BRI # PMMoV i3
AR E A P ITEE. ZERRAEN B I R B
W BB B 1L T 0 B W HEAT T %€ BUF 91 o0 #r s
RIS B Y 3 B W) R KRB .

RIEHLEIEINRE RSO RLER,
WA A7 't DX AR A ) B A S B 0 3
AR BB MO BLGL, BE %R H PMMoV 7
. PMMoV KIf&5%, ™ H 0 T M FR 55
AR KR E R T IE orfh, 2R T
REM BB, ERROETF WA EFE
RN, B AR A A 12 0% B R T T A B 5T,
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Identification and Sequence Analysis of Shouguang Isolate by
RT-PCR of Pepper Mild Mottle Mosaic Virus

TANG Yuhai' , QIAO Ning® ,SUN Xiaohui®
(1. Jiasixie Agricultural College, Weifang University of Science and Technology » Shouguang, Shandong 262700; 2. College of Plant
Protection,Shandong Agricultural University/Shandong Provincial Key Laboratory for Biology of Vegetable Diseases and Insect
Pests, Tai'an, Shandong 271018)

Abstract: Peppers infected by PMMoV in Shouguang city, Shandong Province were used as test material and kit
was used to extract total RNA from infected pepper and total RNA was further reversed into cDNA by reverse
transcription. PMMoV-F and PMMoV-R was synthesized according to reported specific primers. The ¢DNA of
PMMoV isolate was used for PCR amplication. The results showed that the molecular weight of band was
576 bp. Sequence analysis showed that PMMoV infected pepper in Shouguang had closer genetic relationship with
PMMoV isolated in other areas,which could achieve 99 % —100%.

Keywords : pepper mild mottle mosaic virus; Shouguang isolate; RT-PCR;sequence analysis
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