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Effects of Carvone on Minituber Sprout Regulation and Field Planting
GE Xia, TIAN Shilong*, TIAN Jiachun, LI Mei, LI Shougiang, CHENG Jianxin
( Institute of Agricultural Products Storage and Processing, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China )

Abstract: Sprouting is a common problem during long-term storage of seed potatoes, especially minitubers. In
order to solve these problems, the variety '‘Qingshu 9' was used as experimental material, and the effects of carvone
treatment duration, dosage, number of times and duration after treatment were respectively investigated on minituber
storage quality and field planting. Carvone could regulate the sprouting and inhibit the decay rate of minitubers, among
which carvone one-time treatment and low dosage treatment had the best effect on controlling the sprouting of
minitubers. The results of field planting showed that carvone treatment had no adverse effects on the emergence rate,
field characters, yield and quality of potatoes. Moreover, carvone treatment of 0.3 mL/kg FW, once treatment and 4-6
weeks of withdrawal of the chemical had the best effect on sprout regulation, decay inhibition and field planting of
'Qingshu 9' minitubers during the storage.
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Figure 1 Schematic of self-made storage box (65% refers to percentage of volume of minituber potatoes to

volume of storage box)
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Table 1 Method of treatments
T RS Ab Fr e RF 2z
Ab 3 5 el Ak PR R FHsE (] 524 Bif ] FARLE 3 )77
Treatment Total carvone dosage Treatment dura- Duration after treat- Treatment method
tion ment
CK 0.0 mL/kg FW - - A ZE b B
TEWTFEA by (55 O JA] ), 28 1) S Tk, AEIE A P B 48 E A 0.3 mL/kg 7 5t 19
T1 0.3 ml/kg FW 16 & 8 Jl T o TG 16 J B 52 24 CRG R 324 T 9 4% B 138 XU T Ak 58 43 1 2Y ) L IR AT B i
PFFEEI Rk 8 JH] o
TE O~16 J& A I F T 10, 2 P58 14) G F Ik, 43 I Y25 0, 6 1 12 J] Bl i DA 1 O 4
T2 0.3 mL/kg FW 16 & 8 J# B 0.1 mL/kg 72 B A A , B 6 AR FE 1 Uk, Heiti 2y 3 Uk, IR 16 JE B 524 O
Fh R F A4S T30 KA T84 B2 ), BE AR IR RS 1) 2 8 JA] -
TEW AT iy (55 O JA] ), 42l 38 1) S T, FE DV A PN B 48 E A 0.6 mL/kg 5] 41k 19
T3 0.6 mL/kg FW 16 J 8 Ji JUH o DTG 16 J] B 455 247 CRF Ab 5525 1 Do) 488 130 KT M Ak 78 4 #802Y ), B Al Re B %
2B IA] Sy 8 S -
TE O~16 J& A IS IR] , 2 b 8 () R F 4, 43 I AE IS 0, 6 1 12 J] ol 7 IE A 1 B 4K
T4 0.6 mL/kg FW 16 & 8 J&] FIEA 0.2 mL/kg 5142 14 4 7, B 6 SR A3 1 ok, Mt 24 3 vk . RT3 16 JRl i 45- 2% CI
Al b T A% T XU A T A2l ) | B RIVRE IR SRR R ) Sy 8 JE o
TEWTTA) iy (555 O F) ), 426l 28 1) A Tk, DA P B 4 A 0.3 mL/keg 7 4 9 7
T5 0.3 ml/kg FW 18 i 6 )i JUH o DG 18 Ji BN 45 247 CR A 35258 1 Do) 48 8 3 KU M Ak 78 43 #802Y ), IR R R ) 5
RSk 6 ] .
TE O~ 18 J&] i I JE S 110, 2 oo 28 1) G E &, 43 I AE 25 0, 6 11 12 J] Bl 7 I A 14 8 4K
T6 0.3 mL/kg FW 184 6 il F A 0.1 mL/kg 770 5 4 7 0, B 6 JEL AL B 10k, JptE 25 3 vk o Iogie 18 JaT it 457 2% Clég:
Al T A% B T3 K TR A 7850 LY ) SRR I B2 it ) A 6 7
TEWIA) ity (555 O F) ), 426l 28 1) Ak T, I A P B 48 B A 0.6 mL/kg 7 4 9 7
T7 0.6 mL/kg FW 18J# 6% JUH o DG 18 JEL R 45 24 CR b 35 258 1 D 48 5 3 KU M Ak 78 43 10 2Y ) BRI RA N 1
ZRLLI R R 6 JH o
TE O~ 18 J&] A I 29 T 100, 2 oo 28 1) R E Ak, 43 I AE 25 0, 6 1 12 Ji] Bl 3R 1 I 4K
TS 0.6 mL/kg FW 184 64 EIIA0.2 mL/kg 5 ¢ (77 R L B 6 JEl b3 1 U, i 24 3 vk . I 18 JE s 2Y Clg:
Bl F A4S B T30 KT HRAL FE4- 020 ), R A 2 RSt 0] 2 6 14 .
TEMT A iy (55 O J] ), 2 ol 28 1) A F Bk, AE TV A P B 48 E A 0.3 mIL/kg 7] 5 19
T9 0.3 ml/kg FW 204 44 FER o TP 20 JE B (52 24 CFE D 35025 T 48 B 3 XU A0 78 40 B2 ) | B RIS B
PIFFLEE ]k 48]
TE 0~20 JE (1) I3 3 [, a2 b 32 110 G H B, A9 IAE Y98 0, 6 A1 12 J&] st 72 I A4 P9 & 408
T10 0.3 mL/kg FW 20 J# 4J# A 0.1 mL/kg 74 B AR B 6 JE AR BE 1 vk, e 2l 3 vk, I 20 JE 524 O
Fh ke F A4S B 30 KT AL R4 12 ) | RN B L2 RS 18] S 4 14 .
TEWTHEAT AR (55 0 JA)) , 42 Ah 20 G T o, 7200 0T P DB AC FInA 0.6 mL/kg 51 45t (145
TI1 0.6 ml/kg FW 204 44 FrH o TEHE 20 JE B 5 24 CRERD 2R T 48 B XU TR A FE 40 #0020 ) | LRI AR A 1
sty 4 .
TE 0~20 J&] 1 I JC T 0], o P8 1) B F 05k, 43 I I O, 6 1 12 Ji] Bl i A 1 6 4K
T12 0.6 mL/kg FW 20 J# 4 A 0.2 mL/kg Sk (47 T, B 6 JL b 1 ¢, i 24 3 vk o I 20 JRI s 24 Clg:

PR T A T 0 XU TR A FE U2 ), BE IR I B2 42 e ) A 4 )
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carvone. Error bar is standard error.
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Figure 2 Effects of different treatments on weight loss of minitubers during storage
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2.1.3 A FEA I R YR

758 24 JEFIvRE s X6 i A Ab SELHEA T T J BRI B
TH(R3), S5REM CKIELERREILS50.42%, TiHE T

i 245 79 b B 02 2 TE 5%~10% . 75 T T % — 26 FL T
HAGPORTETE,  Hoan Th 4% Sy ) # DL A A e Bk
JJ W (Fusarium sulphureum) , E N (Phoma
exigua var. foveata) VA N Hy B% B JE W
(Helminthosporium solani)% . AL, A B a4 =
PSRRI . SRR AR e 3 A e
2.2 KHE#ERE

AR I [0 7 )Xo T 2 5 2 42 ) S
PLCK XS IR, efn OB B % 25 s M Pt 1
JTEALEETL, T3, TS FITOHE L4 R ARG
2.2.1 AR B AR I 49 v

2 4 D9 A [R] Ak PRASUR B P () b AR IS B 40 e 40
MBI AR, KK FAE A T3 4031 i AH L CK
fER T 2 d, HARAL P 5 CKH B I (] 24 200
HEFRTT 1~2 d, TR T34 i A 2 e i s HC At b
PR A ISR, WS AR T ) A R A EE Y
WA . JFAEH S CKOR 24 B0 IR 42 11
1~5 d; 77 7 i b 35 1 T 28 S A e I HC s A A A
BIHE CKW 2K,
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Table 2 Sprout length of potato under different treatments

T 7 B2 Ak B [ ) /48 p A5 24 1 1) () L] 521 (16/18/20 &) ZE4 (mm) Bl (24 &) 2K (mm)
Treatment duration (week)/duration after removing carvone (week) Treatment Sprout length at end of treatment  Sprout length at planting
CK 2431 a 51.02a
T1 0.67 b 4.77b
16/8 T2 0.00 b 1.97b
T3 0.11b 5.32b
T4 0.00 b 0.50 b
CK 3226 a 51.02a
TS 091 b 476 b
18/6 T6 0.00 b 1.50 b
T7 0.32 b 335hb
T8 0.00 b 1.70 b
CK 3321 a 51.02 a
T9 3.19b 440b
20/4 T10 0.00 b 0.49 b
T11 0.55b 2.36 b
T12 0.00 b 0.32b

T INEFEEIR0.05 BEAKF, ERZER M. T,

Note: Lowercase letters stand for 0.05 significant level. Treatment means in the same column are separated by Duncan's multiple range test. The

same below.
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Table 3 Decay rate of potato under different treatments at planting (24 weeks)

s JEREH (%) st JEREH (%) i3l JEREA (%) 4b 3 JEREAR (%)
Treatment Decay rate Treatment Decay rate Treatment Decay rate Treatment Decay rate
Tl 523b T5 551b T9 6.47b
T2 9.21b T6 5.82b T10 9.23b
CK 5042 a
T3 6.25b T7 6.36 b TI1 7.45b
T4 6.38b T8 9.58 b T12 523b
x4 BR0BYIZE
Table 4 Phenological stage of potato under different treatments
s st FEFHI(DM)  HEHIDM)  BEENIDM)  JFESDM) s (DM g (om) - AT
Site Treatment Sowing Emergence Bud flower Flowering Maturity Harvesting ~ Growth duration
CK 20/04 21/05 25/07 01/08 04/10 10/10 137
Tl 20/04 21/05 20/07 27/07 04/10 10/10 137
ﬁl}_ﬁ . T3 20/04 21/05 25/07 01/08 04/10 10/10 137
Dingxi
T5 20/04 20/05 25/07 27/07 04/10 10/10 138
T9 20/04 21/05 25/07 01/08 04/10 10/10 137
CK 17/04 19/05 14/06 28/06 24/09 28/09 128
Tl 17/04 18/05 12/06 26/06 21/09 28/09 126
7|
/I\. K . T3 17/04 21/05 13/06 28/06 22/09 28/09 124
Tianshui
T5 17/04 19/05 14/06 27/06 24/09 28/09 128
T9 17/04 17/05 13/06 27/06 21/09 28/09 127

222 RIS LA W AR E 2R
CKAKAEITFEATL, T3, TS5 HITO &b BRI 2 fh
FAJE 0 H [RER A = 5 51 26 50 A B R 8500
KB, CKH T RAS A T AL BRACAIG, mT AR FiiE
B 2R R A2 BIMUMAR 1 T 8, P25 55 J 3ok
E, BGIS CKH R R EER; BT
SETGT3Ah, LA AL BE AR B 34 i 2 5 F CK
B A A PR F2 2RO Bk R T S CKOM ER
B REVEZES; EV TS AR RRHCERUR E KT
CK A P LA AR B, R el 45 A L Ay BA AR
R ST CKy RIS R B R, A7 iad
PR OB S AN R G SRR T CK M 7™ i
WEWEEE, CEHEEE N T3, TSHITY >
CK>T1, RKK™=wdmaER T, TSFIT9 > T3 >
CK, BB T3, TSAITO4bHAH b Xt BEA Bh F = Y
PR, T3 AEFEFIHE N 0.6 mL/kg FW, MAZTE A

K& TS FTY AP UM 0.3 mL/kg FW, B 36 B
RIS e 2F A
223 AFEAKE P A E SR

F 60 CK. T5 F1TO X i AL S A 1 Eh 48 25 1)
ARSI, AT DL TS FITO 7 i b B ) s 5 25 A
M ST AN HIER . fAER
CHIAFHE S CKARHARAAE R & 225, ULHIE TR
XU SR P A8t JS AL AT R
3 9t i

T —R RN . EAA R B 25
5, Hn] R SRAE W) 5526 F 5 (Carum carvi L) FpF
FRE PRI Sk . EISNC A RS SCERUESE T4
Fi%t ShAS B AR UM ZEOR . AR =2 Sl
FH A LA B ZAE S B S 2R 50 2 2l Ak
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Table 5 Field traits and yield of potato under different treatments
- . —_— LR7S &Y FARRP o
s 5 b FZEH(No.) Cott Gty FREECD) 7t
A (%) (ecm) Main stem . & Marketable tu- (kg/667m?)
Treatment . Tuber number per plant  Tuber yield per plant .
Emergence rate Plant height number ber percentage Yield
(No./plant) (kg/plant)
CK 96.70 a 4330 ¢ 3.0ab 7.0a 0.54 a 66.50 a 1806 b
T1 99.00 a 70.00 a 23b 75a 045a 68.10 a 1494 ¢
e
[}
KE_ . T3 97.00 a 50.00 be 2.0b 73a 0.58 a 59.50 ab 1930 a
Dingxi
T5 96.30 a 60.00 ab 23b 58b 0.58 a 53.20b 1922 a
T9 99.70 a 55.00 ab 40a 75a 0.58 a 57.70 ab 1928 a
CK 97.24 a 73.34 Db 40a 6.6 c 0.52a 71.58 a 1 656 ¢
T1 98.16 a 79.00 a 33a 9.6 ab 0.59 a 70.19 ab 1 887 ab
PN
. k T3 98.27 a 80.30 a 33a 8.6b 0.58 a 7291 a 1866 b
Tianshui
TS5 99.00 a 7932 a 3.0a 9.3 ab 0.60 a 69.14 ab 1913 ab
T9 100.00 a 76.65 a 37a I1.1a 0.63 a 64.07 b 2025a
F6 BEXMHMBEEMENINERRNZIE
Table 6 Effects of carvone on potato quality
Ak THB(g/100g) HLE 11 (2/100g) HLTER (%) 44 3 C(mg/100g) 5k (2/100g)
Treatment Dry matter Crude protein Crude starch Vitamin C Reducing sugar
CK 2433 a 225a 17.84 a 15.00 a 021 a
TS 2393 a 2.16 a 1771 a 16.07 a 0.17 a
T9 24.37 a 2.18a 18.74 a 15.63 a 0.18 a
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