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Creating New Strawberry Strains with Honey Peach Aroma by Using
Fragaria nilgerrensis

WANG Ai-hua, ZHONG Pei-lin, WU Qing-ging, MA Hong-ye, YANG Shi-pin, LI Rong-fei, QIAO Rong”

(Institute of Horticulture, Guizhou Academy of Agricultural Science, Guiyang 550006, China)

Abstract: To create new strawberry strains with honey peach aroma, the interspecific hybrid of pentaploid (2n=
5x) was obtained from the cross between ‘Benihoppe’ (2n=8x) and Fragaria nilgrrensis (2n=2x), and then
decaploid (2n=10x) strawberry was obtained by inducing pentaploid (5x) with colchicine. From obtained
decaploid (2n=10x), four new strawberry strains with honey peach aroma were screened. The results showed that
the setting rate and emergence rate of the hybrid of ‘Benihoppe’xF. nilgrrensis were 39.58% and 28.11%,
respectively. The hybrid (2n=5x) treated with 200 mg/L colchicine for 30-40 days, decaploid (2n=10x) strawberry
was induced. The screened four new strawberry strains all had honey peach aroma, which the antioxidant contents
were higher than those in ‘Benihoppe’, but the texture of four new strawberry strains was soft, and single fruit
weight and yield per plant were low. Therefore, these would provide a scientific reference for the utilization of
wild strawberry resources and germplasm innovation.

Key words: Fragaria nilgerrensis; Wild resource; Peach roma; Interspecific hybrid
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Noguchi Z515-1613% 7 () 2n=10x 55 L fh bk > B
—E RIS AN, HAEAERR R A BREG, ER i
X RIARAE IR, RELEK, 8K, AhE
K99 o AT LRSS i b« 2000 A3 B R N AL
PRI SR A FUETE B MR, K B A1)
R RMIRBEAT RS, RIS T B A B A 0 ik
R, A OSGHIUA AR PRI B S R e nT s A
(T Rl R e B A A BEUEOR FH R R 5 G
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1.1 #et

¥ B ¥ % (Fragaria nilgrrensis, 2n=2x)}-2007
TN B TR R, T 5 ME
bl 2 FU I B A B A B U, AR w00 (44
‘4L, ‘Benihoppe’, 2n=8x)Fa T 5t MM 44 i &1 ¢
X AT

1.2 ik

AAFREN=5x)EHRIRE 2010 4 4 HTE
SUMAE bl 2 TR B M B B R A (2n=2) 5 &
BEFREG P L0 (8X) AT IE AL (R 1), =38 21d
Ja R4S, BT AE. FRASEE SR AR T,
KEFTET 4CUKAE 30 d 5 TEFHRE, 2 A
JE VTR RO H

4 Cn=10)ERRFFAEESE 2014
FFERUR SR AL TG A JE R (@2n=5x) K I B 2R, 1
Tow A1 T S EAHL{(MS+6-BA 2 mg/L+NAA
0.2mg/L), 35d J5 ¥ @A 4 S imBoKAl &
I3 323 (MS +6-BA 0.1 mg/L) L1537 (3R 2), K B
M H R R G R E R, 247 DNA
FEPE S AR ARG R B H 5 . RRACER A 7 A
WEL, 3KEHE . DNA % &% T R 5]
(7R s B, K A B [ Partec A ®] 1) CyFlow
space Vi NANMIAY, DL B AFAE RO IR, @il
DNA index 2 fEAR A1 . ARIS GRS H M 5K
FH 5 R R4, B ()R K R A ()80 A )
ZEZER(KL 5 mm), il N E T SRR
HRTIALEE 2 h, P 3~5 IRJEJEIN Canoy [H] 2 TR
H 5 i [ 2 15~20 h, BB T 5 mol/L ik 3R = i
fif# B 7 min, EJEHEIFETEINS B, A 1~2

W B RSS20 et 5~7 min H) IR . @550
TR AT B NS R kR, R
R N S o N NS 7R e R E 2 s w1 S
SE IR RN B S B I RR Bk R

EEREETRRNRE SRR %
TR R ARG S A AR B 1) 4 ML RE R 2501 T
2018 4F 8 Hfl 2019 4F 8 H Ty HE M, #RATHE
20 cm>25 cm. PL2r e g iR, % RIS v vk R
Fl b5 Mk R, BHRART/DKX 10 ¥, 3 KEH,
I 150 ¥k, 275 X% 2 A5 8 B g hUoT DX R IR AN
YO ANV R AT R A IR R R s R b, P
By B R — 7 RSP, SRSl A A
FEEAL A PR A T AT 1 GY-2 25 /K SR FE 110
SE; AIVATERE. RER. 4EER C. RIMASSHEE A E
(00 7 F T8 5 N B8 A WD AR FR 2 w1 & )
YA, 3WREE, FrA¥dESEH DPS 16.05 #
Excel 2007 A iEAT G530 -

2 R

2.1 HEEREEG) KRS

78 FI) 3 75 B AR (2n=2x) AR 5 R e 40 0
(2n=8X)kT IFJRAZ , 1F [ A 145 S 3 A HH 1 %6 i 3
AFIER 1), CAariir ABEA, B RNOAK, I
A2 4k SR A T R 7 (39.58% A1 28.11%), LLiEE
BLRENBEAS, LUV AR, FeAC S SEE A T A
BAR(7.27%R1 2.50%) . “ZLH (2n=8X) xH{ B L}
(2n=2x) 1) 22 2 JE AR R R I R I fE A 4 3 () 1
A), WILIITE A a), BAEWIfE 10 H T A, &
It AN A B AR 2 Yt A B H W 5% % e o A%
(2n=5x)(Kl 2: D, K 3: G).

2.2 BEETREE2n=10x)ERK T AL E
A AR (2n=5x) fE R I i B Z 2R S
1) T A AL SR P AE B AN TR AR KA 28 94 B2 P 3 97
B FHEATRE TR, AR A I A B G AT £ 1A
W, EREFH, SPOKAWRRE. KIS S TE
BB EINAE R GR 2), TRE R R sl 21.42%,
B 200 mg/L FKKALZE K77 40 d, 1t B CAS Ik
KA ZR) A 100 mg/L AKZKALZE K577 20 d 3 AR £
IR HEAR . BEAE BKOKAL IR BE [ T w8 B A B R 3
#ahn, wAHSBET ARG, 400 mg/L FKK
AR REFE 40 d FIFETHRIE 71.43%. Kk, EHEK
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Table 1 Setting and emergence of cross between the Fragaria nilgerrensis and ‘Benihoppe’

PPN IS SESE AL ELPAES T4 HHEi A HHEES
Co n{bir?ati on Number of Number of setting Setting rate Number Number of Emergence
flower flower 1% of seed seedling rate /%
“LLI0 x #EHAE ‘Benihoppe’ x F. nilgrrensis 96 38 39.58 217 61 28.11
HREIRE < 2L F. nilgrrensis x‘Benihoppe’ 110 8 7.27 40 1 2.50
Bl 1 B A AR (AR (5 4 (B) FE I
Fig. 1 Pentaploid (A) and decaploid (B) strawberry
2 BROKAFS BRI S BRI
Table 2 Effect of different colchicine concentrations on decaploid induction in straberry
ok Aliz W A% T A% iR TRAH AL DAY X FiE-d
Colchicine Davs :I'uc;tal Number of % Number of % Number of % Number of dead %
(mg/L) 4 pentaploid decaploid mixoploid callus
100 20 20 18 90.00 0 0 2 10.00 1 4.76
30 21 15 71.42 2 9.52 4 19.05 0 0
40 19 14 73.68 2 10.52 3 15.78 2 9.52
200 20 19 9 47.37 1 5.26 9 17.37 2 9.52
30 16 10 62.50 3 18.75 3 18.75 5 23.80
40 14 5 35.71 3 21.42 6 42.85 7 28.57
400 20 13 9 69.23 2 15.38 2 15.38 8 3333
30 8 3 37.50 1 12.50 4 50.00 13 61.90
40 6 2 33.33 1 16.67 3 50.00 15 71.43
*f # Control 21 21 21.00 0 0 0 0 0 0

ARG T BORALZRIRE DY 200 mg/L,  £59F 30~
40 do 22 i AU AT ) A5 AR AR AN
HB R AR R BEAT Je ik 5 7 70, AR R
W, SEHERRROAEEH 2n=2x=14 % (K 3: F),
B FLAE AR I A R KL H D 2n=5x=35 2 (/&1 3: G),
R EAR R G AR H O 2n=10x=70 5% (& 3: H),
B A AR AR (20 =5x) 22 BROKAI 2R 5 3 AL PR B
N ERIER(2n=10x), @4 5

2.3 BEERERIIRRANRESHEREE
BRI 5+ (2n=10X)45 & 1 <4000 FlE B

FFE(E 10 B), MMESLILHC, HRE,
MR ORI SE, W PREE, WS, TEFPRERDH:, 18
SR, HIEERIE 2n=10x BAAHTF, LRIEHITE
10 b f), BEAEIIFE 10 H B4, MR R
(2n=5x)bk, RSUGHMIE 12 H 4], RSk
R, R, T2, DU, AR WBERERK
MEEB AR, RS E AN, BERE. &
ESE 4 SRR, I 4 DGR FIRIE.
BRI BRI R R (A 41,0, K, L)

HEH I 4 A BB R R B RR R BRER =
A S SR IR < 280 (3R 3), MRy 15.50~
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19.33 cm, M1 501 F1 5*-03 Sk REAML, K% 11 AhE# 12 A Lf), Hrh 5502 F1 5*-04 Sk &
BOE(E 401, K), 5%-02 F1 5%-04 ‘SHAMMAA, K RSEEREIIEK, G me AN A A4
H—M(E 4:0, L) AFHEKREEEL(E 4: M), 4 LI RINEHE(B 4: M), EE R 4 Mk
NERE R AR REE RN, B4 MR RERHFIENBILEOE, RE—5, FipRE
RICTIESH AL, PARFICE 8~18 M, fETx RSN B FML T a B, PR pRHERLE
INE B, GAAEHAAZE 10 AP A), REMZE  19.02~24.08 g 2 IA], SSCHHELE 1.03~1.57 kg/cm?
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Fig. 2 Flow cytometry histograms of nuclei isolated from leaves of diploid (C), pentaploid (D) and decaploid (E) strawberry
- .
Y L/
oo
- ~ , -
e
20 um y
G H

P 3 BAE AEAR). TLREAR(G) R R (H) R AR /3 2 b 1 5% (14 ( <100)
Fig. 3 Chromosomes at metaphase of root tip cell of diploid (F), pentaploid (G) and decaploid (H) strawberry (<100)

& 4 4 N BA EMEWREREHAR RN ZLH0, 1: 5%-01; J: 5*-02; K: 57-03; L: 5*-04; M: ‘L35,
Fig. 4 Four new strawberry strains with honey peach aroma and ‘Benihoppe’. I: 5*-01; J: 5*-02; K: 5*-03; L: 5*-04; M: ‘Benihoppe’.
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Table 3 Comparison of botanical characteristics between ‘Benihoppe’ and 4 new strawberry strains with honey peach aroma

HF KA i i o e LA R (0)

Strain Growth vigor Height (cm) Posture flower First flowering date Fruit ripening date Yield per plant
5%-01 Ht Strong 18.57+0.40BC /i) Middle 9~12 10 A94A) Mid. Oct. 11 A F4) Late Nov.  210.84+3.33B
5-02 7 Middle 17.1040.66CD i Middle 9~12 10 A 4] Mid. Oct. 12 J§ 4) Early Dec.  185.30+10.14C
5'-03 Ht Strong 19.33+0.76B i) Middle 13~18 10 A94A) Mid. Oct. 11 A+ 4] Mid. Nov.  193.67+6.35BC
5%-04 - Middle 15.50+0.50D ] Middle 8~18 10 A# 4 Mid. Oct. 12 A I-f) Early Dec.  200.67+4.04BC
EAR - Strong 24.02+1.40A H.7 Erect 8~15 10 A4 Mid. Oct. 11 A f) Mid. Nov. ~ 257.00+8.89A
‘Benihoppe’

[ 5K JE A ) 7 BER R A X 8 K2 AN A 50

R FEP<0.01). FERA.

Data followed different letters within column indicate significant difference at 0.01 level by Duncan’s multiple range test. The same is following Tables.

Z (A, BEOZFL. e, H, 5+-01 F1 5%-03
Sk RRMICEEMR, RIMEEIRL, FRRABGE R
NLLAIRELL(K 4: 1, K), 5*-02 F1 5°-04 S kk & S
JeEEH, Rmgita, RRBEEE 4, L),
EHEK 4 PMRRCR )W AR HEBE G E
BE&ES, KURAE, Hor 5+-01 F1 5+-03 fk R Rk
S'El’ﬂ)jﬁﬂﬁé%, 5+-02 A1 5*-04 #k F S A i

R4 ATRUAN 4 A REREL R R R RN EAR LR

KA, ZLBURT 4 ADRRFR AT PERE . 7T 2 R A
BERCERERYALE, A MRARKEE

T & E AR T, RE S RN
5.23~8.76 mglg, )y 8.93~13.93 mg/g, ﬁ
H1 5501 BRAMYEAE R C &, KM S
AL, 5704 FRARMZEAR C S &, %ﬁ@lﬂﬂlu%
GRS LR

Table 4 Comparison of fruit appearance characters between ‘Benihoppe’ and 4 new strawberry strains with honey peach aroma

PR AR Wit Ko R RIS il .02
- - ) irmness ; S
Strain Shape Weight (g) Glossiness Face color Flesh color (kg/cm?) Fruit cavity size
5701 LI Wedge 24.08 +2.20B 7% Glossy 4L Dark red 4L Red 1.57+0.35B J¢ None
5*-02 JFE Oval 19.02+1.13C 7 Middle 41 Red 1 White 1.03+0.18B /)N Small
5-03 YR Oval 20.89+1.02BC % Glossy VR4 Dark red &4 Orange-red 1.35+0.21B /N Small
57-04 i Oval 23.5242.41B 1 Middle 4T Red 1 White 1.14+0.13B H Middle
ARk [# 4% Conic 30.73+2.41A % Glossy IRZL Dark red P41 Orange-red 2.34+0.21A ' Middle
‘Benihoppe’
5 LU 4 AN TR AR AR RS BTMEIR U4
Table 5 Comparison of fruit quality characters between ‘Benihoppe’ and 4 new strawberry strains with honey peach aroma
Wa EHER PRl Rk AIVA TR A E R LR C eS| Py
Str;ih Honey peach Fruit Flavor Soluble sugar Soluble Vitamin C Flavonoid Total phenol
aroma texture (mg/g FW) acidity /% (ug/g FW) (mg/g DW) (mg/g DW)
501 % Weak % Mealy  FREHEH 57.36 +2.83A 0.63+0.11A 663.59+85.11A 5.23+0.18A 8.93+0.32A
Sweet-sour
5*-02 & Dense A Soft TR 53.6245.75A 0.51+0.03A  703.77+131.85A  8.56+2.69A 12.2543.12A
Sweet-sour
5*-03 % Weak % Mealy  FRiEHEH 51.72+13.67A 0.52+0.05A  557.16+39.21A 8.66+1.21A 11.76 £1.41A
Sweet-sour
5*-04 K Dense A Soft TR 55.31+8.59A 0.59+0.07A  744.39+145.32A  8.76+0.87A 13.93+0.89A
Sweet-sour
LLHC & No fife Crisp HHR Sour with 62.86 +7.57A 0.64+0.05A  512.67+29.40A 0.71+0.15B 1.87+0.08B
‘Benihoppe’ some sweet
SR L WO (R EE . W TR LT R R
VIl (Z /), WA IG O . AR, AN
WOV E R, MT A EENEE  SUON, RAEREURIE ek Rz e,
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DU AR SR 2 9 )\ M R B (2n =8X) 1Y)
JE, BN, TJLHEk, HEFTMEU
REARZERN B, EE W TR, OF
AR, 7= AT AP, (H R IX L R AR
P& —, FK, MEFEEERREIN, PR
fiX, HEKMENEE . FK, HEEMHEIA
R W I3 1 1) AT,

P v attE 2 TSI DAt ch IS N M E i)
BRE A AT AT A A v A R SR U IR E
KT, &SRR R AEY G T RN
FE B g AL R AL IF A+ 078 222, Negri
SGUONGE 2 AN B AR B AR B Ay H AR (F. moschata) FIAR AR
FRE(F vesca) &S #EAT 1 L4 #s Urrutia
AR T GC-MS B AR T AR AE /A0S 4 5
#(F. bucharica)iz %5 55X % (near isogenic line, NIL)
TSI TR IS AL AR SERRAE , RN NIL 2 B AR g
REFESYRR R BT R TR, 2z
AT DL 5 R 3 e 2 S S A ) R R R S A R TR 1)
KR AWFTER A BREEIHT MR, &34
A, E I 4 AN FLERTR RIYEL T B
A, HERREREIRAAR, Hrh
5*-02 Fl 5%-04 Pk R % B A&MAR, 5*-01 Al 5°-03
PRI E A SRR, UL TE RO 2 B R A8,
A EA BE N IREE 18R 5 7RSS ST T
o, anPLZLBU N R SR A, 4l 5~7 AU Rl AR ik
H, MAEIESE HLENE SN B R HIR i 555
K &, DME i BB A Bk OB R I 42 48
VA LR SRR AT K22 5 BRAE A R

SRR RAR L, BA AL B RS
P G ES AR, R F ovesca BAE
FRHAR S RN R B T /MR 2, (HERZ
Tl 22 Ty 2 5 () =F & SR VR, Urrutia Z5H3E - LC-
MS HiARZ T F vesca HELAEIT S5 R A & RS A
M, EVEH 22 PRV, B iR RS
V) EARI 76 A QTL; Skender 2512615 1 45 B sz 4
AR C BBy S M s RERH, BAERE TP
AR S ERE S TR AR . AL S H
() 4 DN EFRR Rk R R E DAY & B B
TR A, AR AR R AT, P
o L R RO P AR (B T AR s S Rp), Xl RE
SREAMEARTE Fo AR I I w5 23 AR i A% AR o
AT ALA KRR, PRRkaER BB AR
Flepk >, 7EH ARG ARE &, HRSLiH I

fE 1 RES, AREFTEIEF I 4 A EPA R AL
Rk RIGHIA PR, R Bs R 20 20 R i .
TR RIS B0 S RIS ST 5, 57-01 A 57-03
P& ) T HBEAC LT, 57-02 Al 5°-04 #k F i [11)
THROAHEBEE., ik, ABELEH—DR
WH, VAR SR SRR K A A Frie g, ik
M8 R T2 N A 5 ) B A B b

Tl 18] B8 J8 A1) 328 2% 4 38 I 28 2 B IE e 32 &5
RAFEIREE, AREFH, 4080 (2n=8x) > &
LR (2n=2X) 45 S F L) N o B HLRE (2n=2X) < 4L B0
(2n=8x)Z5 S 1) 5 fif, WHIIERZH G MPEA
7], BPAFAEPpIA] 2252 B ) ASSE AT (unilateral  cross-
incompatibility)[4, ]I 1 Ji 78 78 A 5] 435 14 1 42 58
B, RS ARG, R E AR
AR A E A AT 5L, X5 TR EP
FAIRE B HEEESREMEE LR BE, H
b & S EEAVE SR Ik e i ST S o G R TR 2
FhIFZR AR IEH G552, PRt, BFAFR A R MR
HAREIEBFI . E0 el 8, AR A G g
FEH AR R IRz 2 S A WG o AHIE TR FHROKAL 2
X B A5 AP (R b (1) A AL 2R AT I g,
R T ZE, R AR5 5635 . Ml
SFRON SN R FH AL A MR BB L A I v B Y
IR e R 1, (ELIAE T B S P 0 s A AR
5, WRES HBLECKIR 2, AR e R 2040
0 72 TSR (2n=5x) 2 1% 1 (2n = 10x) 1 A% (1) 522
fili b, D RGBS BT S €. 1E
WA P A 5 52 P R R A R 2 ) 5 e 0 2 v
S B AT AR — AN ER 1 FON AR B R D S A B O
PRI, ARAFFLR 5 (2n=10x) R R %, wJ
RERACII I . KB R FE, MR ari
Gt AR A RO TS, ZHARIETR H, 2T K
VIR AR 2R, BT AEKEE, MEAFI, &
FEAE I RS TE R AT e, B DA 0 SO0 g AT 4
LRE . BEted, Toa SRRt B e 22 LA
HARR,

S 3R
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