#a R 5 4R 2020,35 (11): 1179-1187 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2020.11.002

N, #iln, R, S RN ZOUE H PCR /M A SRR AL ], @Rl =4, 2020, 35 (11): 1179-1187.
ZHANG L Z, HAN X Y, WU J H, et al. Reference Gene Selection for RT-qPCR Analysis on Cucumis melo [J]. Fujian Journal of Agricultural
Sciences, 2020, 35 (11): 1179-1187.

H ISERTR A E = PCR AT P A2 E E A %

FTmy', s, 2%4' GefuWANG-PRUSKI"?, k& &'

(1L AR AR Fel 25 2 B AR RO 2 -BUR BE P R 5 230 3, MR AR 3500025
2. MMERIIRBE R A A2, BB &% B2NSE3)
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S IGRE BT, PRIEAH DGR (M ER R R TT SRR . U738 Y DA AR B Al A4 kL, s S B 2ol s
& PCR i RI3#r 185 rRNA. TUA. EFla. Actinl. Actin2. Actin3. Actind, CYC Fl UBI-ep 3t 9 M 1k 1 2 %& [ 16§ K
AR ARG E ORI P A RuE t, AFEFDIAR . . AP RUR S 4 PO FH SR, DLROK SR TGE |

RREBR W30 . h 0830 AT ABA Wi 4 BhAb 1, [R5 ] Best-Keeper, Norm Finder 1 ge Norm 44X} 9 M 1k N 2 3
HitfTREEnstr. [ER] MAFRALINEM S, Best-Keeper 71l HE 4 7 5 1 P S 3 H KK B CYC> 18s
rRNA> UBI-ep> EFla> TUA; Norm Finder 7155 HE 4 i 5 19 N 2 3 AR IR & EF1a> UBI-ep™ Actind> CYC> Actin3; ge
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Reference Gene Selection for RT-qPCR Analysis on Cucumis melo
ZHANG Lizhen', HAN Xiaoyun', WU Jinghua', Gefu WANG-PRUSKI"?, ZHANG Zhizhong'~
(1. Joint FAFU-Dalhousie Lab, College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002,
China; 2. Faculty of Agriculture, Dalhousie University, Truro, NS, Canada B2N5E3)

Abstract: [ Objective] In search for internal reference genes of Cucumis melo L. that could stably express in different
tissues and under stress conditions to warrant accuracy and reliability of the RT-qPCR analysis on target gene expression.
[Method] Expression stabilities of 9 candidate genes, /8s¥RNA, TUA, EFla, Actinl, Actin2, Actin3, Actin4, CYC, and UBI-
ep, from the roots, leaves, seeds, and fruits of Xinyinhui melon being treated by water, cinnamic acid, saline alkali or ABA
were determined by RT-qPCR and analyzed using the BestKeeper, NormFinder, and geNorm software. [Result] In different
tissues, the top 5 choice genes identified by BestKeeper ranked as CYC> [8s rRNA> UBIl-ep> EFla> TUA, those by
NormFinder EFla> UBlep> Actind> CYC> Actin3, and those by geNorm Actin4d=Actin3> Actinl > EF1la> UBI-ep. Under
various stresses, they were [8s rRNA> Actin3> Actin4> EFla> UBI-ep as ranked by BestKeeper, EFla> UBIl-ep>
Actin4>CYC>18s rRNA by NormFinder, and EF1a=UBI-ep>Actin4>CYC> Actin by geNorm. Overall, EFla appeared to be
most stable among the 9 genes. Insofar as variety of tissues is concerned, Actin4, Actin3, Actinl, and EFla were more stable

than the others; and, under stress, EFla and UBI-ep tended to be superior. [ Conclusion] Stably expressed in the tissues
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under the stresses as tested, EF/a was selected as the reference gene for studies on C. melo to reduce experimental errors. To

further ensure accuracy, application of dual reference genes in RT-qPCR analysis might be considered.

Key words: Cucumis melo L.; reference gene; RT-qPCR; Tissuestissues and organs; stress
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[igE 2 XY SErt9EtE it PCR £ ( Quantitative
Real-time PCR, RT-qPCR ) [H H: ELA7 fij 8 . =48, MK
AR SERR 0, 1B AR WS O R Sskwt )z v A .
RT-qPCR 6 I 235 SR AR it A 5 0 Ak 3 45 1 1 =, [+
IS REAS BT R R SRR L IR BAR 5 A
RWBYIMC, — D ReAEA AL & oA R e 3Rk
F14 A 2 35 DR o e S A T AR v A e v ek i
JK ( Cucumis melo L.) BATE S AT E, A
A HLIZ AR T O TURE Y. BRTE TR
JN 2 5 R i 1k ) i A0, RRIBFRE 2
BT, S BWFFE 45 R 8] A] Lok A A PR 2
B 7 H Y IR A . AW B TE T i
T8 TR [6) 20 888 B F0AS (] 130 A0 3R 1 A 2K
WS AP, PR RT-qPCR A6 I 42 43 AT 48 3138 4K
o CREAWFRBERE Y NS 3L T RT-gPCR
Wi ST, AR AR A A BT T
ITE R A — DN S BB TE A [F 4 S AN (]
R A F T E R, W 185 rRNA 432 b
NS Z—, DI BR B & (Lilium brownie
F. E.) F#& 1L 2887 ( Koelreuteria bipinnata Franch. )
SEWIF T RASE FI; (HAEIR™ ( Davidia involucrata
Baill. ) MEUEE" ( Salvia hispanica Thunb. ) T3k
EMWHE 2, NEAERN ZEHXR TN S R
o FEXHEAFR (Lycoris chinensis Traub. ) AR5
ORI, Ubiquitin5 J R Al TEAN [ 46 & & I 1 Fs e 3=
i, HIERFRAS R RRFREER " S
DR B 0 e 2 BB ST B )2 R, A e Tt

( Paconia suffruticosa Andr.) . #i 1£ " ( Gossypium
hirsutum L.) FfI# 45" ( Vitis davidii Foéx. ) % & %2
HEYI N S 58 i 3 1 i, X S A K A R TR
FASAR B B R PR A MBI, Acting
TERFES . ML R b AR R ek, |
TERGIRIR I . R i T ke g,

(@NUEARTIPNES =R NG e el AV E SR
A, EIE T 35 A TG P S 35 DR S8 2 AN ) i a1
BT AL S T, LSS %
R DAL D% SC B ) 0 ] A 5 LA JICAS [] 41 21
i E LA ROK Ay ia L B B E L EhBE 8 1 ABA

A P 22 ol 38 Ak BRAE A AERL, E$E 18s rRNA .
TUA. EFla. Actin. Actin2. Actin3. Actind. CYC #
UBI-ep 55 9 NS EE, 226 F)H Best-Keeper. Norm
Finder Fl ge Norm $ {/: % AH ¢ 2 A 0 A2 28 P #4743
B, FEHEATIRE, LUDIOE B e SR b R e ik It
iSRRG RS E A G
1 #M#EoE
1.1 iR

B A AR S Rl A I, T A AR
Tl e A A BRA 7
1.2 REHE
12,1 #IN#hw¥3EH 18 BOYURLR I 0 E R
i FH 10% o S AL SR I TR A 10 min, 451 1R
SHBER ARSI (90 mm) W, A 10 mL
BAGEK (RIEFRMIRIBE S ), & LHFRILE
, E T 28 CHYEHESE A, WA 3d
, A BARR I R RS 2 500 g RETR (BB, B
SRR 1:1:3) EEE . A ARERK SN
, EBCK S — B R = — g i kA A B
K 5%PEG-6000 LUK A, SRFH 0.6 mmol-L '
PR R 5 WAL 1 R 3, SR JH 50 mmol-L ' NaCl+
25 mmol-L ' NaHCO, J R BG4 mgL
ABA B EAT ABA ALBR, DL AR AR K 3t
FrBCH . FEZEHRHE 100 mL FIRREI AL PR, ABA 4b
BER It m i AT . 5 3 d BUE BRI S 3 it
E Ry B R AS 5] a6 Ah B0 (b ) 5 5 e UK
Zead o3 kb BRAGET R 7. AR L mE L SRSVE N AN
P E AL R X B, BT A R IR 3 KR
S, B AEIEOR T 10 BRE o BOREJE R E TR
A, T80 °C #4% 9 A T HLEL RNA.
122 % RNA 42I A cDNA &  HRRZ W £ 5
A RAN $2BURH & ( TIANGEN 24 #] ) $#2 Bt ik A1
BEE RNA, HARSR BERAE L B Ui ik 47, |
NanoDrop200 # fi &t 43 06 't B 71 [ F8 2R Qi /R Bh 4
() AR ]I5E RNA i OD {E Fk i, i
1% F) J2E 1 BN 4G I RNA #4958 4 P . FI T Hifair® 11
Ist Strand cDNA Synthesis SuperMix for gPCR ( gDNA
digester plus ) RF & ( LA PR HRAF )
FL ke AN cDNA, ‘B T-20 C 17,

- o o N
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1.2.3 sldnikitAeds et 8 9 NIhifeA R
BHRILIN: 18 rRNA. TUA. EFla. Actinl, Actin2,
Actin3 . Actind. CYC. UBl-ep {E RN SIEH , &
i} Primer Premier 5.0 S EIF NS R GIY) (£ 1),
P AR M 2R R A IR A |5 51 9. A R
i ) cDNA B4 55 IR A, X 10 4~ N 2 5 H A7
PCR, PCR Jz i % [ 2 X Tagq Master Mix ( _L 31 5 8

FARAR ) WH, RN 20uL AR K. E. FiFsl
¥ (10 umol-L™") 43 0.5 uL, cDNA Bl 1 pL, 2X
Tag Master Mix 10 uL, JGR7K 8 uL. PCR [ 5% 14
e 95 °C WiAEYE 3 min; 98 °C A8 20s, 60 °C 3Bk
20s, 72 C #Effi30s, 335 MFEFR; 72 °C ZEfi 5 min,
5 P 1% (% B HEH R J5C P U R 5 | 0 e S o

F1 9NMEEANESERE RT-qPCR 51 ¥IFFI R EY #H =

Table 1 RT-qPCR primer sequences and amplification efficiency of 9 candidate reference genes

BxRY e S (53 PR I EVES
GenBank ID Gene Primer sequence F/R (5'-3") Product size/bp Efficiency (E)
TCTGCCCGTTGCTCTGATG
AF206894.1 18s rRNA 130 2.05
TCACCCGTCACCACCATAG
ACGCTGTTGGTGGTGGTAC
XM _008456199.2 TUA 106 2.06
GAGAGGGGTAAACAGTGAATC
ACTGTGCTGTCCTCATTATTG
XM_008459007.2 EFla 98 1.98
AGGGTGAAAGCAAGAAGAGC
GATGGAGCTCTACGCCGATGTC
LN713255.1 cYc 153 1.97
CCTCCCTGGCACATGAAATTAG
CACCAAGCCCAAGAAGATC
NM _001282241.1 UBl-ep 220 2.10
TAAACCTA ATCACCACCAGC
TTCTGGTGATGGTGTGAGTC
XM _008442791.2 Actinl 149 2.09
GGCAGTGGTGGTGAACATG
GAAGGAATAACCACGCTCAG
XM _008449644.2 Actin2 117 2.02
ACACAGTTCCCATCTACGAG
GGCAGTGGTGGTGAACATG
XM _008449644.2 Actin3 149 1.99
TTCTGGTGATGGTGTGAGTC
TGGAAGCTGCAGGAATCCACGA
LN713262.1 Actind 165 2.04

TGCTGGGAGCAAGGGCTGTG

124 ¥ 3% FER qQRT-PCR p#7  SLH}EEE B PCR
TEAH AR 23 ] 1) CFX96Touch 52 i %¢ Y 5 PCR X |
P17, % M8 Hieff® gPCR SYBR Green Master Mix i
Ma (WX RAR ) #H17, RIIAR
H20uL: b FWESIH (10 pmol- L) 43514 0.4 L,
cDNA #i#t 1 pL, Hieff® qPCR SYBR Green Master
Mix 10 uL, JCH/K 8.2 uL. KW FRF: 95 C WS ik
5min, 28195 °C 10s, 60 C Bk 30s, 72 °C LA
20s, FLASAEA, BAFEREE 3IKESL; RN
SRR, MRRE e il T R A B S L KRBT R
i Y cDNA B G RIR &, 7% 10 31T RE, Wil
WS AR, ME T RRE ML fE, AR Bio-Rad

CFX Manager3.0 (3.0.1224.1015 ) #5009 Ce i (1
I HMH, Cycle threshold ) T3 5P HRCE B,
HEARH: B= (10 "-1) X100%, Slope Wik

HESIEE R
1.3 BRI

W3t Excel XM AR T84 3] , £ 18 BestKeeper' .
NormFinder'” Fll geNorm %k {4 ffi FH UL A, *F 9 /45
1B N S B K AR E PR A T 43 D 32 o

2 ZRE55T

2.1 RNAJRE. SIY4FFMEMN R BHUES R
& il NanoDrop 200 ## {2 43 % 6 B 1 22 Jor 42
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HURTUR [ 2020 RNA (19 OD 8, 420 5 RNA ¥
1028~ 7 230 ng-uL ', ODaggpso 1H 75 1.89~2.10;
230 1% (Y 3B BE B FEL VKRN, 18S 1 28S 1Y 257t T
W, . 28S i AE 22 18S Sk i 2 4%, RWAFTA
FES YR RNA i R AP, ARSI ZR, ¥

8 AR H A B E RIS IR, 1R 1% M3l 5E
JESHL PR AG I, 3 A A5 2 O A, eI
TR CIE 1) o BT S i i 2 2 FUA B — 0

HEGML (K 2), #—LumsI Yk siir. @
o CHETFRESI WY AR B4, 9/\1'155_'617\173%
R B RCRAE 1.97~2.10 (£ 1), FEVOLER
PCR #3K .

Melt peak (¥ i)

Melt peak (i)

2 000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

E: M: Marker; 1~9 238N S 5K detinl. Actin2. Actin3+
Actind. CYC. UBl-ep. TUA. 18srRNA. EFla.
Note: M: marker; 1-9: candidate reference genes, Actinl, Actin2, Actin3,
Actin4, CYC, UBI-ep, TUA, 18s rRNA, and EF la, respectively.
1 9MRERSEFENS Y B REST EKE
Fig. 1 Amplification specificities and lengths of 9 candidate
reference genes
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| 0k i { P — I () Lomm— /| s, S5 - I 0 i i ! n :
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F‘O [( g Sr— L L .. =T —t "? 0 i T N N N —\U 0
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o
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50 | \

250 + 3 5
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0 ] ] 6,
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B2 9MERIENSERRIBREIL

Fig.2 Maelting curves for 9 candidate reference genes

22 9MEESEERRIERBEM ST

221 9IARAARE CtiESH  RAZPOLE R PCR
10k 9 AN N S I E AT Y, MBI 3T AR,
9 MERE N S I H CLE /6 T 9.02~35.63, i
18s rRNA CtAE Fe/]N, & WL AEBE v i) B K OF- e
s Actin2 Sy G B B, H CtfHK, FEAL,
K Ct{H 5 &/ Ct{EM 2 6.36; EFla 4370y Bl ¢
/AN, Ct{EHMI2Z 3.09; HA NS IEN Ct{E A AH2E 1
T 3.40~4.99,

2.2.2 Best-Keeper #& % 1 47 {8 Fi Best-Keeper #
PR FT s 3% 2 fin, fEIRR R 41408 B rp 3k
Ik AR E T 5 A FE PRI CYC> 18s rRNA> UBI-
ep>EFla>TUA. CYCTEANRIAHZIERE hRILRER
£, H SDH (#r#fE#, Stardand deviaton ) 5 0.57;

Actinl . Actin2. Actin3 F Actind () SD {H¥#d 1, 3+
W 44N S ZE R AE AR 1 2188 B v 3k Fa e PEA
%o FEASTR] 20 b 3 rp 35K B A AU AT 5 4> 28 R
WK N 18s rRNA> Actin3> Actind> EFla>> UBl-ep, 18s
rRNA TE AN [F] 38 4b ¥R b KGR e fa E , H SDIE N
0.22; Actin2 () SDH & 1.86, SDIE# it 1, 1 H
Actin2 FEAS[R] a8 A2 b i RS OE PR 25
2.2.3 Norm Finder & ge Norm #& & " 44  #£ Norm
Finder B Hr 4 5 (£3) 1, TEARFEAL T+
Ik B E T S A S EAK K i EF1a> UBI-ep>
Actind> CYC> Actin3., EFla {E AR [RI4H 88 B h %k
FhasE, MAH (FaE(E, Stability value ) “40.107; Actin2
i'%x.mf%ﬁfe, M {E 4 0.423, FEAIA] a0 b 2 rp 3
KRR E BRI 5 P FRUKIK A EF1a> UBI-ep > Actind >
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40.00 r

35.00 T

30.00

25.00

wl T THoS= =

15.00

10.00 ?’

500 L L L L L L L L L
Actinl  Actin2  Actin3  Actind  CYC UBl-ep TUA 18srRNA EFla

TERRME (Ct{H) Ct value

i LB AR COEEZEE TR, FRRoR BNk hRROR T, FIROR TS BRgRR A R M T
MG RN A BEIERAME .
Note: Box: range of concentrated Ct values; top line: upper quarter line; middle line: median value; bottom line: lower quarter line; top edge: maximum
value of group; bottom edge: minimum of group.

3 9MERIEASEE Ct EFHLE

Fig. 3 Box plot of Ct values of 9 reference genes

<2 Best-Keeper S #7 9 MEXASEERE M

Table 2 Stabilities of 9 reference genes analyzed by BestKeeper software

TREE » i 2 H5IE et
B wp WTER o R itk I RElEi
Samol G Geometric M Mi Stardand Coefficient Ranking of
ampe group ene mean value x X deviaton (SD) ofvariation (CV) stable value
cYc 20.88 21.55 19.72 0.57 2.72 1
18s rRNA 10.21 11.46 8.90 0.77 7.55 2
UBI-ep 20.12 22.10 18.69 0.94 4.67 3
EFla 20.42 22.03 19.11 0.95 4.65 4
SR
T'”J’E'“%ﬁ H TUA 22.69 24.80 21.10 0.98 431 5
Different tissues
Actinl 21.92 23.98 19.23 1.37 6.21 6
Actind 20.63 23.14 18.99 1.38 6.65 7
Actin3 21.61 24.03 19.39 1.50 6.92 8
Actin2 31.38 33.95 29.40 1.86 5.92 9
18s rRNA 11.82 12.31 11.16 0.22 1.86 1
Actin3 22.85 23.30 21.54 0.37 1.62 2
Actin4 21.85 22.77 21.23 0.43 1.97 3
EFla 21.24 22.20 20.36 0.46 2.18 4
NELISERGS:
TMMLL 5 . UBI-ep 21.38 22.29 20.49 0.46 2.14 5
Different stress conditions
Actinl 23.20 24.22 22.28 0.54 2.35 6
cYc 18.87 19.89 17.95 0.59 3.44 7
TUA 22.05 23.35 21.27 0.60 2.71 8
Actin2 36.68 35.63 28.84 1.86 5.67 9

CYC> 185 rRNA, EFla 1N i 4k B Rk il 0.264,
FasE, MAE K 0.023; Actin2 FEILEAREE, MIEHN i ge Norm /3 Mr &b S an 3 i, 7EAN[RZHEL
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Table 3 Stabilities of 9 reference genes analyzed by NormFinder and geNorm software
Norm Finder ge Norm
FEdm s 2H
Sample group A faE et FH el etk
Gene Stability value Ranking of stable value Gene Stability value Ranking of stable value
EFla 0.107 1 Actind 0.526 1
UBl-ep 0.153 2 Actin3 0.526 2
Actind 0.228 3 Actinl 0.640 3
cYc 0.243 4 EFla 0.794 4
NEEE A e
T_ E'H"\?EF F Actin3 0.291 5 UBl-ep 0.894 5
Different tissues
18s rRNA 0.315 6 18s rRNA 0.961 6
Actinl 0.319 7 cYc 1.101 7
TUA 0.345 8 TUA 1.318 8
Actin2 0.423 9 Actin2 1.462 9
EFla 0.023 1 EFla 0.138 1
UBl-ep 0.053 2 UBl-ep 0.138 2
Actind 0.059 3 Actind 0.145 3
cYc 0.078 4 cYc 0.207 4
NEISELN
ARPARIEE 185 rRNA 0.128 5 TUA 0.242 5
Different stress conditions
TUA 0.128 6 18s rRNA 0.321 6
Actinl 0.214 7 Actinl 0.373 7
Actin3 0.236 8 Actin3 0.445 8
Actin2 0.264 9 Actin2 0.781 9

B HPTEENT 5 A WKIKN Actind=Actin3>Actinl >
EFla> UBI-ep., Actind Fl Actin3 ) M A& ¥} 0.526.
CYC. TUA I Actin2 () MAEKF 1, X 3 MNEEEAEN
[ 4 U3 B h RIE AR o AN TR b6 4 3 b 3R 3k i
Fa & B X K EF1a=UBI-ep> Actin4> CYC™> Actinl ,
EFla fl UBl-ep ) MAE M 0.138. i AN e A 3 [H &
Actin2, M1 0.781.

0.300

0.250 0.239

b2170£22

0.200 | 0.193

152
0.150 | 0.148 0.15

0.100

0.050

fit % 4% 534 Pairwise Variation

0.000

- 1 AR E Different tissues
R [E] A AL FE Different stress treatments

0.196

224 EHEASERE S, FET ge Norm
VAH (BEEXAS 5{H , Pairwise variation value ) A] 5
iRIE NS EEAS EE (K 4), 7EfRAR4
LU E T V4/5=0.148, VAE/PNT 015, FAEIEEAE
BEHRK A4, Actind. Actin3. Actinl Ml EFla W {E R
HAENSEERWA G . 6 AR a3 g iy v2/3=
0.043, /NT 015, IRAEFEEHAGEH N2, EFlaFl

0.215

0.076 0.075

0.064 ) 153 0.064

0.043

V2/3 V3/4 V4/5 V5/6 V6/7 V1/8 V8/9  V2/3 V3/4 V4/5 V5/6 V6/7 V7/8 V8/9

B4 IMRENSEENEMNKLERIER

Fig. 4 Calculated pairwise variations (V) of 9 candidate reference genes
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225 BEANSEBERXBREGZELHESL 3 KM
SR A S B ik N 2 5L K HE 44 A AN [R], Al
JUAR[ - (8 Ok 2555 PEAR N 2 5L R i Fe e M . AR i
3T AR, W T 9 MEENSIF LS
Heg (F4), REZEALMR P HEA T =S
FERM IR EF1a> Actind>CYC, ge Norm #4315 H

HIFAESEN A A Actind . Actin3 ., Actinl M1 EFla, AN
[F e b B HEAA T 3 A SEERMKIR N EFla> UBI-ep>
Actind, ge Norm APl EFla #1 UBI-ep 2 5& 4k
FHAMIERE , M ERE . BRI EFla fE7
JIN () 20 2 45 B FIA [) Jilp 3 4 38 vh BT B AR R R A
AIE A RT-gPCR AT i e N S 3L A

F4 INMERSERREMZEHS

Table 4 Overall ranking on expression stabilities of 9 reference genes

FE o2 FEH . JURSFE1E sa 4
Best-Keeper Norm-Finder ge Norm . . .
Sample group Gene Geometric mean value Comprehensive rankings
EFla 4 1 4 2.520 1
Actind 7 3 1 2.759 2
cYc 1 4 7 3.037 3
UBI-ep 3 2 5 3.107 4
R
AR 185 rRNA 2 6 6 4.160 5
Different tissues
Actin3 8 5 2 4.309 6
Actinl 6 7 3 5.013 7
TUA 5 8 8 6.840 8
Actin2 9 9 9 9.000 9
EFla 4 1 1 1.587 1
UBI-ep 5 2 2 2.714 2
Actind 3 3 3 3.000 3
18s rRNA 1 5 6 3.107 4
ENGLEEE S
) » CYC 7 4 4 4.820 5
Different stress conditions
Actin3 2 8 8 5.040 6
TUA 8 6 5 6.214 7
Actinl 6 7 7 6.649 8
Actin2 9 9 9 9.000 9

s it

3 tih

Z R AL G R AL AR E A N S B
B LA Actin (LB AR ) . EFla (%% SR EEAf
[NF ). 18s rRNA (18s &Mtk RNA) %1 fHy 2
FE A ) F 3k 2 R PR ) 28 B L8RS [ A A 5%
PR e A 22 e, 1EXT A S (Panax ginseng C.A.
Meyer) . AT ( Taraxacum officinale F.H.Wigg. ) .
¥ 8k P (Juglans reiga L.) F1 Iy £ 23 P ( Solanum
tuberosum L. ) 5§ B A JC B 58 h B IE 52 1 axX — (A B
HEAT FH 5 53 A7 i 0 2 1 A 3 P S R G B R R
BJ . Best-Keeper, Norm Finder 1 ge Norm J2& 2\ A A9
N 2 3L R BE 51 . Best-Keeper 43 A7 i B2 fiif /8, {H

A3 BB AR 3~ 10 4~ Norm Finder 7T 4k 3 20 4
KA 2SR, BREERFERm G2, B HbGE
Uy I — A EE IR, TCE R E R S A1,
ge Norm 5 Norm Finder 881, 76 T Al 3153 fe f:
A, MRS AARREES . T
i 126 7E AN [ 20 20 % Joh a6 289 g A% ek i Iy S 3k
s AT ST R I 3 T DU A [ B X i 5 P 5 B TR
HEATAIHT, JE454 Excel HEATLEGITAY , 45T BA
CIE

AT GE K IR 9 A% E N S 5 R TE AN 6] 62 B2 AN
[ e b B4 F R RS E MR . Horh EF1a 1E R
TG . ABA KRB K R b Rk RASSE . EFla A
[vi) N4 200 % 3 4k B v SRR I R N S 36
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(EE= A

%35 %

X5 EFla T’fﬁ%‘ﬁi[m ( Cestrum nocturnum L.) F17
" ( Leymus chinensis Tzvel. ) H (1 % 5 25 5 .
Actin2 J2& 3 FEAF AT FL RN RS R AT E NS
B, XATRESHE AN . HA KRR A A K,
1E 52 vk B (Agropyron mongolicum Keng. ) )T 5
Jip 36 F G BR ( Agave sisalana Perr. ) (1 7K 4% & 4b 38 29
W RIS T R RE & B Actin2 WFREPEAR, AiE &k
WZHEK ., G5 A 240 8242 ENS R
A A 5 56012 22 ™. JEF ge Norm 4} %% B4 X i
INAFHRGEN S RIENSENAEGHA R
44, [E B Acting. Actin3. Actinl F1 EFla " H N
SR Ak 5B B W5 AR A AL 2L 8% B h i 3
IR B I E R (H XA ] S (T I R T A
N TR, AR BB, BRI BTN N 20 LAk
5, AW . XSO E AT E AR EFla F UBI-
ep fE R, WZS R INER e, A
B ZIRE BRI IUR .

A 5E 25 4 FI ] Best-Keeper. Norm Finder Fl ge
Norm # A4 %F Hif RN 2 58 AT PPAL R i, 3 308K
T BAr e — 25, x5EWaE", ¥
BB L e T R A T A R g b 1
1, 3 A BN R AT g2 T BOX — (A Ay 2 5
IR, 25 E T IR, A RS R 288 B A 2 DY 2
ST R BE EFla NS EEIN, Actind . Actin3 . Actinl
M EFla NS HEFA G 7R e ab SRR 5T 4
A EFla A WNZ 3N, EFla Ml UBl-ep T 1E A
SHHNAE
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