¥4 2 i 2013,27(6) :0723 ~0730

Journal of Nuclear Agricultural Sciences

S EHE :1000-8551(2013)6-0723-08

723

SRS MIAL B b Bh KAT 3 Sk T

IRE He4 Fi4

T

LR 24 Be 2L dr B 2B 30k B3 066600)

O OE.CARF LR RG SR E RIS AR kA G ik 1 AT AR, T AT
0. 05% A A FF2 2% = F K BARARER A B R @i M, A XA M, @35, 87 3 £ e KRG
PEAR B iR K AT R B AR R AR R B s A R S T KA 3 5 A B T 548

WASIR 2009 510 A@E T RATE RS2,

EER.EMA SRR ARE TR RE3 T

R, BN (R E N ) hicid« FRARL
M, 2 KA BORAE, A R AR HOR T, AL T &
SRR, U B AL — B S R 2 I R U R
A AP B SRR M AL S
HAT s 18 R B 25 E R SRR SR
MIACSENERR H i 0 H XU, & 5 B AMAC 20 SR
A 25 Sy A i AT W] ST Pise 2 sk,
JEMR AT B IR A R A S

FIACSR H AT 2R TP B AR
NG FEFR AL Iy DA R B MAC S ol
LT A RS, CAGE I R T B AR AR
B 2002 4EIE [ AR SR TRSE 1S
ol g Qi , B8 % kv, RO, TN BB 2 T
YyaaRk o EEHE 2w AR GE PR R MR L |
dn i A B

PEAEAAATHBORAN R R 7 5 7R T
AU A R GRS B S AN
2B, i FARKOKAN R 5 5 S I AC Z2 A5 1A 9 F 52
AT HGE . AT LIE S B R R AR AR L i o 5
e 15 AR, FHRK KA Z A0 — F AR 5 7K
VERCHEA TR T AR P e 5 SR A R S B R e gk
AR R AL RE s B SR b BRI ZG T Al R S s 1
A SR AP DI 3, 24 6 1) U5 94 53¢ P AR AC B
AP RNG 3 5

s B H#A:2013-04-06 #:3 HHE:2012-03-20

1 XEF3SHEETE

Z i T 0. 05% FKAKANZR F 2% 1y — F AR
AR BRIZ I E ik 1 5 (B 1) #i 7 48 b, BIAh T
SETEL W IR 24 b, UL HET T AT 24 b, FEICA
Y IR 24 b SRS R AL B A FR TR RE 7R /NEERT Y
15 ~ 16°C 55 AF T ARMEIE % . ARHE bR & i v oK/ i
R 2R A KRB PR X M, AR TR A 2
YeE Nkt 5 BRUL S 9 484K, 45 GM-1 ,GM -
2 .GM-3 . GM4 fl GM-5, ¥ GM-1,GM-2 GM-3 ,GM4
F GM-5 ZEAR R [ 22 FF YR B+, P [ 28 P S ik
PEARRBHAP I 2n BIF5 20 K5 T 3205 A2 0BT Y
2GR, RIAT 15 2] i 258G K B 25k, il
i DA AR AR 5 AR S Mo B T 3500 TE Pk 43 25 Tl
#EH SR ARE B AR 5 2 A8 iR v i GM-3 AR
LR T 1) GM-3-18 R I A LT, FF 4L 5 >R R F
BT ACR B AR R, R T Y AR e, B
F A8 SRR AN (1K 4) 4 63.2% ,24 FLYe(afk
AR (R 3) & 31. 5% , i A Hofh AF 5 A5 4 i) 20 i
SIRAEARIAS S T S S AR RO B ) it AR R
£ ¥ GM-3-18 oM %41 6 A, B & B GM-3-18
TP G G YRR E o SRR
X B HGEI E GM-3-18 IR | iR 250 AT &3
O3 R E AR IR A AR B R P I

E&WA . ERZ AR R AL 3415 H (2010GB2A200036) |, W64 % 5 5 AR =T H (200901 A077)
EE B TIRE (1951-) , 53 b b A w202, 22 NS M FC st /G B R 5Y . E-mail: w-{b2005@ 163. com



724 % R

O 21 %

KA 3 SRR W R R RGE AT PUR TS o
PR L R T E LR 1 35 2 s R ERER QA U LI
i T IRBOE N 2 BT BT R & B L-8500A AA 4
A 5 IR 5 o A AR UL I E MRS 20 | B
5 5 Ol ' BE Tk I S R SR R, TSR]

GM-3-18 e RSP 34 o, # w7 25 L B L8
FRER LR, SRS AR B G SC
TEREME R EAR, TS GM-3-18
EL KRN 3 5 (K 2), KK 3 SHERE SR
1,

x1 XRB3ISHEFILE
Table 1 Breeding process of Tianjing 3

it 1) b B b p
Time Place Generation Treatment

1999 —2000 4§ WALRERS M, AT LLY LTS P VAU T D5 DX V2 WAC A S A A A o J5 % DL, 48 7 T3 B S AT 38 o 109 R
R 7 PR B B o 8 R T B U BR AR I SR A AL B RN Y B B R T U i
15

2001 4F WALE RS M, PLEE 1 SR MiEAs AR, Z 10 T 0. 05% BOK AR T 2% B — H 330 ORI i
5] BRI AR T 48h, ALERJS RN TAE 15 ~ 16°C BB AHITE 3R, IIRARIE MRS AR
A R A K AR AR AR M, MR TIE A 2 S E AR AR AR GM-L
GM-2 .GM-3 .GM4 il GM-5

2002 4F L2 R M, GM-1,GM-2 ,GM-3 .GM4 1 GM-5 [ 3¢H+3K A 3cFh

2003 -2004 4E p[re=3 -3 M, Fif GM-1 .GM-2 .GM-3 .GM-4 I GM-5 25 4R i | 22 Fh 1, X A 38 ARHEA H 9 20 B F
5 2n K TSR A U 0 2R R AR TR . W E B0 5 2 A5 AR A TS 2 AT 47
TR, WIS LT 70% BIZAHA N GM=3 Hh3eqs T A KA $93m BARHT-47 it
TG AR5 95% L) b 972 R GM-3-18

2005 4E WL R M, YA ISR I, GM-3-18 ELAG 48 J% Y (0 14 Y 41 ML Ry 63. 2% , 24 2% G 5 1A 11 20 fifd
31.5% , 53 ANEAAT HALAR SRR A 40, TR AF 14

2006 —2009 4E WL R 5 M, it GM-3-18 A= FAIN 5 5 75 77 b SR 24 FH ot A3 5 B 1 5 2 5 o o L B3 0 2
PR SRR NG 3 5 AT R S AR R R 2 O R R B S
PR ARG ,2009 4R AT T AUAE S8 . WA TR MRS % CM-3-18 B 4 K
35

2010 - 2012 4F 4= M, FEAG Jb st RHE RS LU AR L P WL TR 15T SRS ST RO B R L

b B RS 3 5 SRS B B DI, 3 — D R B B i s S AT B

ARHFE
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PR, PEZILVE At 2= N 52, AR b 200 T By B Xk
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Y EH N (R 3) .
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Table 2 Performance of yield factors and growth superiority in Tianjing 3

SR X R L 3 S
Over-parent superiority Ultra-control advantages i
Ptk I o o Average
Characters e Bt 15 e TH¥ 15 AL FNURL étjﬁﬁnﬁ growth
FHs 3 = y Growth o Growth ; Growth o
Tianiing 3 Changxuanl ority/ Ninggicai 1 ority/ Dayegougi ority/ superiority/
rori 211011 S riori
ianjing (CK1) superiority. (CK2) superiority. (CK3) superiority %
% % %
TR 36.92 a A 7.93 ¢ C 365.6 14.08 b B 162.2 36.78 a A 0.4 176. 1
Leaf area/cm?
5 0.035a A -12.5 0.036 a A -2.8 0.037 a A -5.4 -6.9
.040 a A
Blade thickness/cm 0.040 a
el 0.56 a A 0.40 b B 40.0 0.383b B 47.4 0.54 a A 3.7 30.4
Stem diameter/cm
AR 19.80 b B 22.61 a A -12.4 16.45 ¢ C 20. 4 8.30d D 138. 6 48.9
Edible part length/cm
I A b 5.70 a A 2.60 ¢ C 119.2 2.48 ¢ C 129.8 4.02bh B 41.8 96.9

Tender shoot fresh weight/g
TE : A A8 B ARG SR FOR 225835 0. 05 REKF, KEFRFIRE 575 0.01 BEKF,

Note; Different small and capital letters after data within the same line indicate the significant difference at0. 05 and 0. 01 levels. The same as the following
tables.

xR3 KEISERESRETRBER
Table 3 Production test results of Tianjing 3 in greenhouse

T FERAR O E

R

: I & ZH HECE Tend 2 b P 2
A . A R i il S G e ender Yield in 667)2 LY
Feith A . Blade Stem X Number of shoot . i Rate of
; . Leaf area/ . . Edible part . sampling .
Production Cultivars ) thickness/  diameter/ tender shoot fresh . Yield/ growth/
cm length/ . point/
bases cm cm per square weight/ kg %
om meter g &
—d : Sk 3 =]
aRE jt*% 7 35.91 0. 036 0.55 19.13 65. 11 5.58 363. 30 5570.9 112.3
Tianjing3
Shijiazhuang ikl 7.87 0. 041 0.39 22.11 63. 14 2.71 171. 11 2623.8
city Hebei Changxuanl
province CK
lEld KKE3 > 35.10 0.035 0.56 19.81 63. 65 5.50 350. 10 5368.5 105. 4
FE L Tianjing3
Tangshan Bk 15 7.11 0. 040 0.40 22.31 64. 06 2. 66 170. 41 2613.1
city Hebei Changxuanl
province CK
lEld KK§3 = 35.23 0.034 0.53 19.20 63.20 5.53 349.50 5359.3 101.3
T Tianjing3
Funing Bk 15 7.21 0. 039 0.38 22.41 66. 26 2.62 173. 61 2662.2
county Hebei Changxuanl
province CK
lEld KKE3 > 31.12 0.032 0.51 19. 00 65. 63 5.17 339.30 5202.9 95.8
ZE Tianjing3
Qinhuangdao Bkl 5 6.91 0.036 0.35 22.01 63. 02 2.75 173.31 2657.6
Hebei Changxuanl
province CK
FIE TN 3 5 34.34 0.034 0. 54 19.29 64. 40 5.45 350.6 5375.4 103.7
Average Tianjing3
Bkl 5 7.28 0. 039 0.38 22.21 64.12 2. 69 172. 11 2639.2
Changxuanl
CK

1 AR WOHRIAL S 4% 23 YITE 667m? =i, Note: Yield was calculated by 23 harvests all year round.
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2.4.1 RAmSEF KNI THIMXMEAE LS, EAMRAENS 3 XA AR IR 5. KRS

THIZE 15 FR A AT A9 20 R % o LA 45 21 L 3R
4, KK3 S@IEMBEGRILEEX 15 THRE1LSM
KHHIAL AT 51 1.9% 7. 7% F1 33. 8% ; AR T H
FEIRII AR AR EAR Fe AR e AR KN
AR | 1 2 TR AL 2R L R A AT 43 ) 5 18.5%
77.9% 11.8% 26.1% 25.7% 68.5% 19% H122% ;
INEMR SRR R Srse IR TR A R L
TR S09E2.1% 55.0% 5.6% 3.6% 8.7%
M4.2% , KK 3 5 5HF 5 AL T = FE /A
R, EFRE .

3EMERMEA ST E N 40.76% , H T E® 1 5
5.73% % T K MAD 18.9% ; KA 3 5 HLIE M
6.12% , T B1E 15 16.6%

243 RM3IFHFRAEF KW3 S HTREE
HE® 1 SMTRIE 1 SRS RILEK6, HEK6
ALUL KNG 3 54 B BR R BRI B 00 e
MR T 1 S8 41.9% . 30.2% . 67.7% .
83.3% .278.5% .367.0% #1 105.8% , L H: Pl L &
il 2k BES R A EEN IR RENE,
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Table 4 Comparison of amino acid content between Tianjing 3 and the 3 control cultivars / %
Bik1 %5 THH1S KAtHfd
SULH P Changxuan 1 Ninggicai 1 Dayegouqi
Amino acid Tianjing3 AA i v AA it o AA B o
AA content - AA content - AA content -
[TAE R Asp 5.74 ab A 5.22b A 10.0 6.28 a A -8.6 3.54 ¢ B 62.1
JREBR Thr = 0.96 a A 1.06 a A -9.4 0.94 a A 2.1 0.81aA 18.5
225 R Ser 1.07b B 1.25a A -14.4 1.14 b AB -6.1 0.92¢C 16.3
BRE Glu 5.43 4 A 4.98 b A 9.0 3.59 d B 51.3 3.93¢B 38.2
H%E® Gly 1.12 b AB 1.17a A -4.3 1.10b B 1.8 0.88¢C 27.3
W Ala LL11 b A 1.18 a A -5.9 1.15 ab A -3.5 0.93¢B 19. 4
Bt R Cys 0.33b B 0.44 a A -13.6 0.45a A -15.6 0.34 ¢ C 11.8
R Val * 1.69 a A 1.22bB 38.5 1.09 ¢ C 55.0 0.95dD 77.9
E IR Met * 0.38a A 0.38 ab A 0 0.36 be A 5.6 0.34 ¢ A 11.8
FILEATR e * 0.87 a A 0.89 a A -2.2 0.84 b B 3.6 0.69 ¢ C 26. 1
LA Leu * 1.91b B 2.03aA -5.9 1.94b B -1.5 1.52¢C 25.7
&G Tyr 0.67b B 0.75a A -10.7 0.69b B -2.9 0.61 ¢C 9.8
AKNEFR Phe * 1.50 a A 1.54 a A -2.6 1.50 a A 0 0.89 b B 68.5
TR Lys * 1.38 a A 1.43 a A -3.5 1.27b B 8.7 1.16 ¢ C 19.0
252 His * 0.50 b AB 0.52aA -3.8 0.48 ¢ B 4.2 0.41dC 22.0
KR Arg 1.11 a AB 1.20a A -1.5 1.05 a AB 5.7 0.91bB 22.0
%R Pro 0.72 ¢ C 0.80 b B -10.0 0.80 b B -10.0 1.02 a A -29.4
WO BRI S 9.19 a A 9.07b B 1.3 8.42 ¢ C 9.1 6.77dD 35.7
Total essential amino acid
R T AR 17.37 a A 17.00 b A 2.2 16.25 ¢ B 6.9 13.08 d C 32.8
Total non-essential amino acid
SR 26.56 a A 26.07 b B 1.9 24.67 ¢ C 7.7 19.85d D 33.8
Total amino acid
.o T EILR,  Note: * stands for essential amino acid.
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Table 5 Comparison of crude protein and crude fat between Tianjing 3 and the 3 control cultivars / %
Bit1 5 THRX1L S KA
i [ FH3 2 Changxuan 1 Ninggicai 1 Dayegougqi
Ttems Tianjing3 » ah » ah »
Content Content
Ti%eepmtein 40.76 b B 38.55¢cC 5.73 41.52 a A -1.8 34.28d D 18.9
f}%ﬁfﬁdt 6.12 ¢ C 16.6 7.22 a A -15.2 6.58 b B -7.0
®6 REISTRRRRES 2 MWREMALLE
Table 6 Comparison of mineral element contents between Tianjing 3 and the 2 control cultivars
T K32 E# 1 5 Changauan 1 FHHE 1 5 Ningqicai 1
Elements Tianjing 3 & Content +% #r & Content +%
5 Ca/% 1.30 b A 1.71 a A -24.0 1.28b A 1.6
#1 K/ % 3.08b A 3.12a A -1.3 2.17 ¢ B 41.9
B Mg/ % 0.60 ¢ C 0.74b B -18.9 0.81 a A -25.9
i Na/% 0.01 ¢ C 0.18 b B -94.4 1.35a A -99.3
W P/ % 1.12a A 0.94b B 19.1 0.86 ¢ C 30.2
Ml Cu/(ng-g™") 19.40 b B 22.98a A -15.6 11.57 ¢ C 67.7
Bk Fes/(ug-g™") 425.70 a A 258.1b B 64.9 232.2 ¢ C 83.3
4 Mn/ (pg-g™) 168.80 a A 83.0b B 103. 4 44.6 ¢ C 278.5
B Inw/(pgrg!) 211.10 a A 79.3b B 166. 2 45.2 ¢ C 367.0
1 Mo/ (pg-g™") 0.581 ¢ B 0.751 a A -22.6 0.729 b A -20.3
Tifi Se # /(wg-g™") 0.282 b B 0.352 a A -19.9 0.137 ¢ C 105. 8
T = BRI RITER (I Bk B B
Note: * indicates cancer prevention elements (Se, Fe, I, Zn).
RT RIE3ISHIICEHE HXE . EMKIESTRAMBLLE
Table 7 Comparison of LBP, Lycine and flavone contents between Tianjing 3 and the 3 control cultivars /' %
Bit15 TR S RHAfe
HH FHE3 B Changxuanl Ningqicail Dayegougqi
Items Tianjing3 P o - o P o
Content Content Content
e Z ¥4 LBP 3.355a A 2.640 d C 27.08 3.340 b A 0.45 2.990 ¢ B 12. 21
FHSEH Lycine 3.10b B 4.47 a A -30.65 4.83 aA -35.82 2.78 ¢ B 11. 51
FE i Flavone 3.825a A 3.455b B 10.71 2.850 ¢ C 34.21 2.270 d D 68. 50
2.4.4 A3 SMAEE WEBR KWESE MWL BEAERN 3 10% , RIS 11, 51% ; B & &

ZH EHSEO R E A IRER Sy, KK 3 5
Mk S 3.355% , LBk 1 5 TR 1 5/
KA AT BB A 27. 08% 0. 45% F1 12.21% ; Hif 3¢

79 3.825% , FWETE 1 5 (TALR 1 5 MR AIAE 53531
BN 10. 71% 34. 21% 1 68. 50% ; KA 3 5 BRAEH 0
TRART A ST LS, b RS T
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Table 8 Powdery mildew, root rot and aceria pallida keifer identification results of the 4 Lycium chinense Miller cultivars

i K35 Bit15 FutHife THH1S
Disease Tianjing 3 Changxuan 1 Dayegouqi Ningqicai 1
EB R 3.9bB 3.1cC 7.6aA 3.2¢C
Powdery mildew disease index/%
G 4 1.08 ¢ C 1.02dcC 1.58b B 8.29 a A
Root rot disease index/%
Lot Bt B it B it B fiE
Aceria pallida keifer Immunity Immunity Immunity Immunity
*9 REFBEXEEEXERHEEIRELELE
Table 9 Comparison of genetic stability between offspring by mutant selfing and mutant cutting
MR 2 i - TR AR TR
. ) Plant height Chlorophyll content Leaf area Edible part length Stem diameter
A 5 AR AR
Treament MRy T H . T ST . THE
determined Average/ Y Average/ BE R Average/ Y Aver: / AR R Averace/ 5 R
R ey A2 N 0172 S A V2
cm (mg-g™") cm cm
GBI AE 30 72.3 6.9 1.52 36. 1 13.6 19.6 13.3 0. 56 8.1
Mutant selfing
FEABMAE A 22 30 71.2 11.3 1.63 34.3 18. 1 19.5 17. 4 0.51 9.5

Mutant cutting

3 HREREA

KNG 3 SAIFC SR EA AT PO ST PR
R B PR IFRE i =2 T, X0 IR s | BB R AE |
PR 553 | e L R i I 57 95 9 A2 81 951 B 0 % it A
LA A NRFFA SR TTR )RS, K3 5
J&FHIIARRE R, TAFRGHEATEARE
A 558 b B 2R AR S T AR &R | F R IGHOR T .
3.1 MREXEERE

VERE M T30 A HERE S, IR IR TP

e Pt 3 12 30em DL AR AR B
3.2 EiEHWE

MRS Ry 2247 AR A B 35, 4147 5 AL IS X T P 4B
FeA HLAERE i f2 A HILAE R 2 b AT S 4R 52 g 7™ 1 K At
FiAR  BER BT 667m® A HLAE 20000kg , &2 4 HE
50kg , SR JGTRBEAA 1
3.3 HEAXEEE

FERNG 3 45— AF A R Bl A Joit Ak OB 35 AR 15
~20cm ZE B, A A 4%, 7K A Hb ABOST mE mE S
Im, BESHGE 0. Sm, Fefl TAEE , REREFFIE 5 47, 178k
FE¥0.2m, N T @I K46 5% T i e st A 78
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BRI 1. X3 SHERBIELS; 2. RIF3SERMBIRK; 3. XF3 SZHEELH MM, 2n =2x =24, x1000; 4.
K453 SUEEIEMEHEMM,2n =4x =48, x1000; 5. ZEEXREI S (£) 5FETIERX 1(FH) MIEKMELE; 6. X153
SIEHRRR, SREMNE, TRERBEY; 7. XE3 S(L£)RRER,XREMTIEX1 S (H)IERE; 8. H6%X,
THIREESEE 35em £A,

Explaination:1. Changxuan 1, parent of Tianjing 3; 2. Strong growth advantage of Tianjing 3; 3. Tianjing 3 chromosome
number in diploid pollen mother cells, 2n =2x =24, x1000; 4. Tianjing 3 chromosome number in autotetraploid pollen
mother cells, 2rn =4x =48, x1000; 5. Comparison of leaf of matrimony vine between polyploidy Tianjing 3 ( left) and diploid
Ninggqicai 1 (right) ; 6. Tianjing 3 is immunity to aceria pallida keifer, highly resistance to powdery mildew and has beautiful
crisp and tender leaves. 7. Root rot resistance of Tianjing 3 (left) is higher than that of Ninggicai 1 (right); 8. In leaf of
matrimony vine producing, it is needed keeping the plant height for 35cm.
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Selection And Breeding Of The New Mixoploid Lycium Chinense
Miller Variety Tianjing 3

WANG Feng-bao

FU Jin-feng DONG Li-feng WANG Wei-wei

( College of Biological Science and Technology, Hebei Normal University of Science & Technology, Changli, Hebei 066600 )

Abstract; In order to select and breed new polyploidy Lycium Chinense Miller cultivars used as medicine and food, the

seeds of diploid wolfberry Changxuan 1, soft branch type, were intermittently treated in the mixed solution of 0. 05%

colchicine and 2% dimethyl sulfoxide. Through M, selfed and M,selection, Tianjing 3, a polyploidy Lycium Chinense

Miller cultivar, was successfully developed. Tianjing 3 not only possessed powerful chromosome polyploidy growth

superiority but also had the characteristics of immunity to aceria pallida keifer, highly resistance to powdery mildew and

root rot, excellent nutritional value and health care functions. The cultivar got through the identification of experts in the

field in October 2009.

Key words : Lycium chinense Miller; Polyploid; Medicinal vegetable; Induced mutation breeding; Tianjing 3



