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W E. FRHAEFEAYCCo-y Al F 548 IR L8 (Lagerstroemia indica) T-#F, MR T8 L ALH A=K
TEBL, DA AE 38 A S8 4 IS AR R i . 25 SRR AEAm IR TS R Y 2 i IR b & 2E 30 1 LA
PRI A BEGR, B Fif e SRR E 0 2 25 AR Co-y R EOF Iy i bk o AT ST S e BERY B AR, v 7 R
SEXT &)y AR v AT AU 305 5 2 s RN &0y v 3 A R A3 R BSR4 D S A oV P I B g o 8 S BRI
OCo-y i BT 4y e M AR AT — e R EE IRV, Pl SRR ™ A 1738 S5 2 A BT Al i A R 2B 43 A
SRR S5 T (250 Gy), B TR IRAL B T (9 505 40 v AR TR, MRS B8 85 T SO RN S5 il i
SIBCRRIHAR P AR S S TR . MR B A B, ST A 0Co-y 3 FU AR BN 5l 113.06 ~ 299.63 Gy, HL
T HOE H R A R 245.5 ~ 372.24 Gy, E7TCCo-y R IBATEUBE A, AFgT 45 1 n] R S5 im B F AhR
PR, RSP B R R
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45 (Lagerstroemia indica) B4 FEFERT . B H L, T W, J& T JE S8R s T i AR sl /Ne R, 7=
TIRE I ITEE . EH LIS WT6H . L., K, BEENE WAL T 15
WA, W R A R AR E R R, e S pkJm AR Y i 7 Fiabe 20 e, H RSB 9 2 S AR rh 7R BT BT 5
WD 3 A E AN AR E RN RS A T . FRANA L R B MR E I, B E
FIRT 75 A 5o B 978 38, BRAG-ART 78 e 20, UL F A B Fh b — A 80 ik, ©Co-y ST UL F Al
Y e dc i AR ST ZSIR, B AR, 592830, B TS pu s Y. RS A TR
WRCRAT . BEELFI AR | SRR SO0 0, HRTTEVEY) R B v (8 L F /A1 22, A i oA DL 3] 28
P B AR R AR B AN T T R HRE o TS [RIAE A X i PR SRR B A (] S e R e T 4
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1.1 RIEHE YRR %55 (Lagerstroemia indica) F N H SR 4238 19 4 4F U T FF 1, “Co-y R
ISP A PR v T AR B B AR AR 35 o R e U, BRI R R 100 Gy-h, BRI R 50 ~
250 Gy, HLF A REISR A il B2 Be iY B4 F s 8% A A BE I 10MeV 1 FE 3, i e o
JEEA 200 ~ 500 Gy,
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1.2 RIFI BRI 500 KR T, 5 RE R, JEBEBE AN 25 XTI, ©Co-y # PR 4tk &
T 5 AR PR A AR AT 1 20 IR, AT AL T 2 500 Wik B o g IR E T 7 R R R b B
ZHFN 1 X R, R A3 2 500 AP, BB ER S (1« DVERETIRA) G TR 58K, 4 A0 ab 3
JE AN RERNTE T B /R h, BEJSHCE TR SR M D, e WA A R & ZF R RS AR KA DL . #E RIS B
RAELHT RAG O, 105 & 28 H BIFECE, TR R 258 B2EERUR, WL 7 AR, df A KR
FE SR G R AL R R RO, THERE R . AR 11 ~ 12 A A KA bR . Bk A A i b
FEERE v A H A0 = B, G RO s M AR o BRI 1 em AbRYZET B4R, FUERR R RO &5 A K
BRI, by 32T 40 B Ad 2 25 T A K B

KRR Yo=(FpF K 22/ 7)) x100%;

AR /Y= B AR ) x100%.
1.3 BRENHEEMNRE LEOUHIE(LD50)F8 U ETR TE bR, o BEHTR R ) B — (05 &, oAy
MBS R A IS FR ), DU ST x o H AR, ANERIER T AR o AR &y, R Excel 151 B
LR Al ) A y=atbx, AR EAE R,
1.4 ¥IESH  FH SPSS19.0 F1 Excel M EHRS T4 .
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211 “Coy RN FEBRFATFEATAREEHY R LHFNT2Co-y 8 185 & 2F R A w0, B
100 Gy #8 R4 & 2F 3R HOG BRZH R 2.15%, Hok 4 AR AL & ZE R IIE X IRAL (% 1) o IR & ZF KRB
BN, B 50,250 Gy 2 414 BRZH LT REZH R & 28 RE 2 1 d, Higy 3 AR SXT A T 27 . K5
FRRBCGE B, 5 LR S 20 Hoxt BEAH & 28 58 iU B0 48 B B 4EIR, 100, 200 Gy 2 4HIER REURZ, Hxt
TEZHIAFER 5d. 150,250 Gy 4@ FEZH R HE X FRAL SR 4 do 5 ZH 4R 55 20 B9 R R LU B 4H 25945 IRt T %,
Hr 250 Gy BB R EAR, LA BRZAAR 58.9%.
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Tab. 1 The effects of “Co-y on seed germination and seedling survival rate of Lagerstroemia indica

4R BE50 3 Irradiation dose/Gy

TiH Item CK
50 100 150 200 250

K 2F /% Germination rate 54.6 66.4 59.2 63.6 58.2 65

14 & 2F K%%/d Days for initial germination 12 11 11 11 12 11

KEFSEM KRB Days for germination of all seeds 22 25 24 25 24 20

G % /% Seedling survival rate 34.4 36.6 35 28.8 23.2 56.4
212 WFREBBAHEBRATAFARGRGY R BT AR SR 710 & 255G 5 B 52,
200 ~ 500 Gy 3t Bl N & 2 R TN IR AL, Hirf 250 Gy 41 & 28R i (6 2) o 7 dALBRAL IR K 28 KRB A
FEIR, 400, 500 Gy FuxFHRAIIER 3 d, Higy 5 4UIAEIR 2 d. & 2F 58 R A A #1520, 350, 450 Gy
2 HACFRLEXT RRZHAEIR 4 d, Hoar 5 A9A 3 d BREIR . HL U4 BEOGH I 258G I 5, 7 20 A 38 ) 1l
RGBT (T B, AR T4 BEZH 30.5% ~ 76.95%, Hidt 500 Gy ZHARAR, Hoxt IR 76.95%.

213 AR RRBKREETHEGHL XL RBARHITRERE, 58] 2 FiR R E A BT
SRR B R SO 2 AR R BB R AL T, Q0 1 R 3 R,

2.2 IEBEXTAIE A KIEFRRIE T

221 “Coy BBt EEmHGAKRNYH A I ERKIERG T, RFEFIECCo-y 4 I8 I E M T 55k 4h
HIRAER (R 4) . YR ETE 100 Gy 4% JEZH 5 218 T X0 R, LeXT BRZ AR 14.3%, 1M 200, 250 Gy =81
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Tab.2 The effects of electron beam irradiation on seed germination and seedling survival rate of Lagerstroemia indica

AR i Trradiation dose/Gy
Wi H Item CK
200 250 300 350 400 450 500

B ##/% Germination rate 468 574 502 464  56.6 484 416 65
Ui & 2 K%0/d Days for initial germination 13 13 13 13 14 13 14 11
K HSE M REUd Days for germination of all seeds 23 23 23 24 23 24 23 20
JIHI /% Seedling survival rate 392 336 30 21 188 162 13 564
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Fig. 1 Regression curves for correlation of 2 types of irradiation with the seedling rate of Lagerstroemia indica
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Tab.3 Regression equations and different mortality rates of Lagerstroemia indica

ARIEBEARA /Gy

EEpieAl [l A2 HHICRE Estimated dose of different mortality rates/Gy

Irradiation Regression equation ~ Multiple correlation coefficient 40% 50% 60%
%Co-y y=72.12-0.107 2x 0.7415 299.63 206.34 113.06

B TR EB v=98.74-0.157 8x 0.964 2 372.24 308.87 245.5

TE: xR IR (Gy), y LT

Note: x is irradiation dosage; y is seedling survival rate; EB means electron beam.

T4 Co-y BRI ERMLNEE KIBRHIFN

Tab. 4 The effects of °Co-y on the seedling growth indexes of Lagerstroemia indica

HRHEF & Irradiation dose/Gy

F8HR Index CK
50 100 150 200 250

P /cm Height 26.22+4.84ab  24.33+593b  26.95+828ab  27.65+7.02a  28.10+6.21a  28.39+3.50a
3K /em Branch length  37.83£9.02bc  34.08+11.31c  41.06£15.92bc  41.77+17.45b  41.65+15.19b  52.27+13.62a
SRS Branches 2.50£1.07b  227+1.26b  2.57+1.43b  2.73x1.91b  2.87£1.74b  3.70£1.42a
Hi%/mm Ground diameter ~ 4.12£0.73b  4.41£0.62ab ~ 4.37£0.70b  4.48£091ab  424+0.77b  4.76£0.66a

E: Al —Ar B IR bR A [l NG TR AR R 2b BR8] 22 5 .25 (P<0.05), AR IA]

Note: Different lowercase letters in a row indicate significant differences at 0. 05 level under different irradiation dosages.
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HEXT AR TR EES . 5 AR IR B L R 28 T X0 B4, Horp 100 Gy A B e, L
X HRZH 4 34.8% . ANTE/RE 5 4R IR ALY B &0 FxF BRZH, HorPAE 100 ~ 250 Gy %8 BR X181 P, Fiti %5 58
RGO K, O B S 2 1 ka3, 50 Gy A5 He8ms = T 100 Gy 41, (B #PE2: 7. 50, 150,
250 Gy 3 ZH %% MR ZH /Y 40 i A2 0 2 T % B ZH, T 100, 200 Gy 2H 4l i AR AR FEZH 0 | B 1k 4 5.
222 ©FRBBHERHBGERGH R WYL RKIEPRGIT, AR 7 R s T 5884l i 1
AR OLILZE 5) . 200, 300, 450 Gy 3 ZH 4 B B B & 5 2 (0% % IR A, b 450 Gy 41 Hexf IR ZHAIK
16.87%. 41 /A K A L SRUGR R AL B R A5 A S B2 0, Bk 250 Gy 41, HoAy 6 4134 3 T X HR 41, 300
Gy ML R e, HoX BRI 45.19% 0 FEL - A4 B 6T 401 i 43 A0 503 852 i, 300, 450,
500 Gy 3 ZHANBR A/ KT /0 X IRA, H. 450, 500 Gy 2 2H 15 48 IR 4 /A 80 i 3 k2L, 450 Gy AbFE R
WA B, X RE/D 43.24%, LT8R BEGT QBT HLAR B2 I 4/ DN, A 450 Gy 4 FR AL i 5 (KT X
WA, HEXT BRZAIG 15.34%, HopfRIRAI R A B8 2257 .

223 2ARBATERG G ARG GEEYm  RFEFIEA 2 PSR . R SRR AR
MG o M et S (52 6) B, L ik s A A, 2 A R R [l 4R IR AL Z [ R A B B 25 57
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Tab. 5 The effects of electron beam irradiation on seedling growth indexes of Lagerstroemia indica

sah IR i Irradiation dose/Gy
S5 Index CK
200 250 300 350 400 450 500

Pi/cm

Height 24.71+4.92cd 28.42+5.19a 25.49+5.06bcd 26.89+6.56abc 27.80+5.68ab 23.60+5.45d 26.51+7.35abc 28.39+3.50a

y: .
P /em 44.50+14.37b 57.07+7.70a 28.65+5.45¢  30.22+6.58c  29.90+5.81c 32.31+14.63c 39.13+17.96b 52.27+13.62a
Branch length

IR
Branch 3.20+1.75abc 2.97+1.81abc 2.73+£1.87bcd 3.17+1.74abc 3.33+1.35ab  2.1+1.56d  2.37+1.59cd  3.70+1.42a
ranches

14
é%ﬁm 4.68+0.88ab 5.00£0.93a 4.91+0.81lab  4.63+0.86ab 4.52+0.71b  4.03:0.87c  4.84+0.73ab 4.76+0.66ab
diameter
#* 6 2 MR RIS E KB
Tab. 6 The effects of two types of irradiation on seedling growth indexes of Lagerstroemia indica
b 7N R I A%
Treatment Plant height/cm Branching length/cm Number of branches/| Ground diameter /cm
“Co-y(50 Gy) 26.22+4.84a 37.83 £9.02bc 2.50+1.07a 4.12+0.73cd
“Co-y(100 Gy) 24.33+5.93a 34.08+11.31¢ 2.27+1.26a 4.410.62 abed
%Co-y(150 Gy) 26.95+8.28a 41.06+15.92bc 2.57+1.43a 4.37+0.70abed
“Co-y(200 Gy) 27.65+7.02a 41.77+17.45bc 2.73+191a 4.48+0.91 abed
%Co-y(250 Gy) 28.10+£6.21a 41.65£15.19bc 2.87+1.74a 4.24+0.77bcd
HLF2(200 Gy)EB  24.71+4.92a 44.50+14.37abc 3.20+1.75a 4.68+0.88abed
HF (250 Gy)EB  28.42+5.19a 57.07+7.70a 2.97+1.81a 5.00+0.93a
HLF I (300 Gy)EB  25.49+5.06a 28.65+5.45¢ 2.73+1.87a 4.91+0.81ab
HLFH (350 Gy)EB  26.89+6.56a 30.22+6.58¢ 3.17+1.74a 4.63+0.86abed
H1F 5 (400 Gy)EB  27.80+5.68a 29.90+5.81¢c 3.33x1.35a 4.52+0.7labed
HLF I (450 Gy)EB  23.60+5.45a 32.31+14.63¢ 2.10+1.56a 4.03+0.87d
HLFH(500 Gy)EB  26.5147.35a 39.13£17.96bc 2.37£1.59a 4.84+0.73abc

CK 28.39+3.50a 52.27+13.62ab 3.70+1.42a 4.76+0.66abcd
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“Co-y [ 100 Gy %& HBZL A HL, T2 300, 350, 400, 450 Gy iX 5 2H 5 MEZH At /0 S 18 25 T IR, Hop
HL T3 300 Gy 58 IB4H 6 . HL ol 250 Gy 4@ IRZH A2 B 25 5 T9Co-y 5 ZAR IR, S5 X IRAH L, BT
450 Gy IR A2 5 i, F R 250 Gy R IR A AR ey o

3 ¥ it

3.1 2 MERMEBMFMYERWMERIRND  “Co-y LA F A A JFEAE LA L AH
[Fi), 28 A0 MRS R 1) 22 S IR 9 o € DR TE . 1 A R 28 S5 RN BT R 7 R ) At AR s
OCo-y FIHE T A SR SRR 1 & 2E 3877 A 5 M), Horpe°Co-y 4 IR S8 3R 1) & 2F g /N . A
Fb 2 253, 2 i B A B S A0 B SRR & 28 R 5 B S s, (58 2 v 2 K Ik v R o3 B8
KA 25 RIEE R R, 7R S 1F T (250 Gy), BT b FRAL BT (1 S5 34 i A KO I
HBAR T, L SRR RO S Al 1 o e A AR e UMtk & A A SR AR A ST A B R s it
BCHTRIT L BOER &, BAE 20% b F3ede 2 A5 E T U= A 3 2 ) 2840 R0, 23 m ol i e, 115
LBl TR FAECo-y HE MR AITE A 113.06 ~ 299.63 Gy, 75 HL, T3R5 IR B35 Fl Ay 245.5 ~ 372.24 Gy, X4k
SESN] LR A A R SRR SR, ] DU HARAE AR (RS HA R R S

32 MFMAOERWMHERTFEES 2 P I8 /R b R IR R B0, & ZER e T m e B
I, HEI AT RE AR B AL FRAEIR T ol B2 1 45 K DT (02 328 b 1 &, (LA SR e 0 HL T A1 AU 174 s
ST TORIR, 7ERh T 42 00 LT AL AT SE R RN RNA, DA T4 5 101 2 R0, i g 791 o 2 AR
FRA IR BRI TIE S PR 2 Pl BRADHE T 200 %) BT 25645 B 3 IR, 3K mT i Pl T4 R 5 A A 4
5324 2 M), 3 o i 2 A RSB B, SRR B AR KR B RRE Y, X S B R .
BN FE TR BT ST 46 SR — 302 0 4R IR T DL 4 e 22 K S 59 7E Ak, TS L YIE S R0 281k, 4
4 A R DR P00 2 A B R A 2 A TR A . AR 2 SRR WO Co-y 3 4l il 4L R K A B RGE
TSI, I T R g ) e AL ERAT ) T AR B TR 3, T — e Y A TN 2R R R .
TSR AR A B A 4K EET e, 0 T 1 A SR Ak 80 T A 40 A I, Rk 9%
RIE R, T —RIMEE SN, DI Ud 4 R AR 45 LA ST G HCAE S S 0 TR, i v ) A R R X 4
B AR AR, AT RS 40432 G2/M 12 BHA %

SRS RIAT DA TR S R B, e EE AR, A R — MR ORN 4 S R R, DR o 0
FOAEYIRRAED o SEA M BE B2 R G B A LT i Sk, B2 AT RELE R ) & A 2748 1k D R R4 45 b1
B, Ze AR AT AN U K AR B SR MR HL A AR 5 T B, A ) T2 e A S A B A I e 4%
JUR, EEERAET, R IREAR AT U ZUE 5 | RS T AW AR RS &, 485 28 IR A BRI
WETE TR, IO SR B R 7 R
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Effects of **Co-yand Electron Beam Irradiation on the Germination
and Seedling Growth of Lagerstroemia indica

XIA Xi

(Shanghai Engineering Research Center of Sustainable Plant Innovation, Shanghai Botanical Garden, Shanghai 200231)

Abstract: Radiation mutagenesis is an important method for plant breeding, which can improve the mutation
rate and shorten the breeding time. Plants are differently sensitive to irradiation, and adequate irradiation dose
could increase mutation frequency and breeding efficiency. Seeds of Lagerstroemia indica were treated with
%Co-y and electron beam at different doses to observe their germination and seedling growth to find the best
irradiation source and dose.. The results showed that the germination rates of the seeds treated with both “Co-y
and the electron beam were first promoted and then inhibited, and that the seedling survival rate decreased
significantly with the irradiation dose. The “Co-y irradiation was found to inhibit and then promote the plant
height, while the electron beam irradiation inhibited the plant height. Both “Co-y and the electron beam had
significant inhibition effects on the branch length and branch number of the seedlings. The “Co-y irradiation

had little inhibition effect on the ground diameter of the seedlings, while the electron beam irradiation had


https://doi.org/10.11829/j.issn.1001-0629.2017-0053
https://doi.org/10.7606/j.issn.1004-1389.2013.03.027
https://doi.org/10.11869/j.issn.100-8551.2019.06.1049
https://doi.org/10.3969/j.issn.1000-5382.2008.01.011
https://doi.org/10.7525/j.issn.1673-5102.2008.01.012
https://doi.org/10.3969/j.issn.1000-2340.2013.05.006
https://doi.org/10.3969/j.issn.1001-4705.2010.08.004
https://doi.org/10.11869/j.issn.100-8551.2017.08.1469
https://doi.org/10.3969/j.issn.1000-8551.2006.03.008
https://doi.org/10.11829/j.issn.1001-0629.2017-0053
https://doi.org/10.7606/j.issn.1004-1389.2013.03.027
https://doi.org/10.11869/j.issn.100-8551.2019.06.1049
https://doi.org/10.3969/j.issn.1000-5382.2008.01.011
https://doi.org/10.7525/j.issn.1673-5102.2008.01.012
https://doi.org/10.3969/j.issn.1000-2340.2013.05.006
https://doi.org/10.3969/j.issn.1001-4705.2010.08.004
https://doi.org/10.11869/j.issn.100-8551.2017.08.1469
https://doi.org/10.3969/j.issn.1000-8551.2006.03.008

216 oy ) ARk 2020 4

highly different effect on the ground diameter. Comprehensive analysis of the seedling growth under the two
sources of irradiation showed that the seedlings of L. indica treated with the electron beam at the same dose of
irradiation to the ®Co-y irradiation had longer branches and higher ground diameter and varied greatly in
branch length and ground diameter. When calculated at the seedling survival rate of L.indica treated, the
optimum irradiation dosage was 113.06 Gy to 299.63 Gy for “’Co-y, and 245.5 Gy to 372.24 Gy for electron
beam. L. indica was more sensitive to “°Co-y irradiation. These results would provide a theoretical basis for

mutation breeding and acceleration of the breeding process of L. indica.
Keywords: Lagerstroemia indica.; °Co-y; electron beam; seed viability; seedling growth
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Knockout and Functional Analysis of Neutral Trehalase NTH1

Gene in Fusarium oxysporum f. sp. cubense Race 4

LIANG Junwei'?, ZENG Fanyun®, QI Yanxiang’, PENG Jun’, ZHANG Xin’?, XIE Peilan’>, XIE Yixian
(1. College of Plant Protection, Hainan University, Haikou, Hainan 57022; 2. Environment and Plant Protection Institute,
Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101,China)

Abstract: In order to study the role of neutral trehalase in the pathogenicity and intolerance environment of
Fusarium oxysporum f. sp.cubense race 4 (Foc4-37), a neutral trehalase-encoding gene knockout mutant Anthl
was constructed, and its pathogenicity, biological characteristics and resistance to phenamacril were
determined. The results showed the neutral trehalase-encoding gene knockout mutant Anthl was lower in
colony growth rate and conidia germination rate, and significantly lower in pathogenicity to banana
(Cavendish, AAA) than the wild-type strain. However, there was no significant difference in conidia yield and
sensitivity to phenamacril (ECs, = 6.07 mg-L™") between the mutant and the wild type strain. It was inferred
that NTHI gene was involved in regulating the growth and conidia germination of Fusarium oxysporum f. sp.,
and responding to the cell wall synthesis and oxidative stress, but not to the osmotic pressure, high sugar stress

and temperature stress.
Keywords: Fusarium oxysporum f. sp. cubense; neutral trehalase; gene knockout; pathogenicity
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