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Effects of Different Temperature Treatments on
Dormancy Regulation of Konjac Bulbil
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Abstract: In order to explore the effects with different temperatures on the dormancy regulation of konjac
bulbil, we used the foliar bulbils as the material. The day/night temperature (24 °C/9 °C, 24 ‘C/13 C, 24
‘C/17 C) and constant temperature (9 C, 13 C, 17 C, 21 C) were set during the dormancy period, and
the temperature was set at 26 ‘C and 33 “C during the germination period. We analyzed the biological phe-
notypic changes, endogenous physiological changes and expression of genes related to dormancy regulation
after different temperature treatments in dormancy | , Il , early germination, germination of mid, germi-
nation of late and terminal germination stage. The results showed that, (1) constant temperature treat-
ment during the dormancy stage was beneficial to improve the budding ratio of konjac bulbil. Dormancy

was broken by constant temperature treatment at 13 °C in the dormancy stage, and germination rate of
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konjac bulbil reached its peak at 33 °C in the germination stage. (2) The content of starch in bulbil at dor-
mancy [[ stage was lower than at dormancy [ stage, the content of soluble sugar in bulbils at dormancy
[l stage was higher than at dormancy | stage. The content of starch in bulbils at 13 °C decreased the fas-
test, and the content of soluble sugar in bulbils at 13 ‘C was the highest. There were significant difference
in starch content and the soluble sugar content of bulbils between early and late stage of germination (P<C
0.05). (3) The content of ABA in bulbils increased gradually, and the content of GA, decreased gradually
at dormancy stage | and dormancy stage [[. The ABA content of bulbils in germination period showed a
trend of “first rising and then decreasing” and the content of GA, in bulbils treated at 26 ‘C also showed
the same trend in germination period. The GA; content of bulbils treated with a germination temperature
of 33 °C showed an overall upward trend. (4) The expression level of NCED gene increased gradually with
the deepening of dormancy and decreased gradually during germination; The expression of CYP707A gene
decreased gradually with the deepening of dormancy and increased significantly during germination. In con-
clusion, we found that the optimal temperature for breaking dormancy was 13 °C, and the optimal temper-
ature for promoting germination was 33°C. As the konjac bulbil broken the dormancy, the starch content
in the bulbils decreased and the soluble sugar content increased; ABA content showed a trend of “first ris-
ing and then decreasing”, GA; content showed a trend of “first decreasing and then rising”. We suggest
that the gene NCED and CYP707A may be the key genes in the dormancy regulation of konjac bulbil.

Key words: konjac bulbil; temperature; dormancy; NCED ; CYP707A

BRZEE e K 2 B (Araceae) FE T J@ (Amor-
phophallus Blume) Z4F H: BRZEAH Py , FL 41 43 3,
A i EAR R AR E AR, S Y R —
RENE 7F Hb F 3k 25 7 4E K i H BB (konjac gluco-
mannan, KGM) f) SLF i FAAE Y- L B8 0 B 1
NN (AR [N S R QN U VA ]
UL SR BRI — R BRI HA IR
MR AR BRI R 4~6 S H L 8 R AR
FommARREN . BRZEEE R RIR R T A BARIR
J2 A A T Y AR B SR BT O 4 BRI 7R B A
ARBEO T AR ERZE WA RE R &, R & —
S 0T A0 A1 3R Ak LS A BE ST AR B, R BR &
W BE AL G R ZE P AR B s BR R S A
R VEA S TEFT R IR 5 1) 1 D 1) 2 2 o 3 o s
R A U I LART i M CREAE 30 2 5 A R 1y
T N R ZE I 2H UG 7% 3 25 AR A & Rl e B,
A AR E R TR Y R . pildn, T
B BAE 16 CARTRFT M PR AR A 72 vhr , FLHZEJE M 5 ik
GEHT T B, IR PR O I RGR AR 9 25 A 4
CARIRAL R 28 d 5 $T 0 PR MR AR r (o LT o P i
P i I 2 B TR () 3 i B

BREE 0 ORI AR & 2 2 ANl 57 {H 3% B2 1) A 32
AR, 532 3 7% 18 (abscisicacid, ABA) Fll 7k 2
& (gibberellin, GA) 2 Ff A Wy 38 2% A9 90 42 . G A
GA, Ab PR 2551 B AT PF IR R & A i AR fi 3L
] A= 4 I i 55 5% W 5 A, DT 2 E A R R I
KUY AR RIRGE R P ABA SRR W £ 5k

) s (B 5 Al 0 0 ARBRCIR S . ABA & BB 18 1Y)
O el B R 2 o7 I R SIS 2 AR R L T 1 i 9-
- IR 0 B N R AU A (9-cis-epoxycarote
noid dioxygenase, NCED) , X ABA 1 & W 347 4
B FEBRAR Bk S K SR b NCED 36 X 1 3 ik &
TS A [R] A B {E L OF 5 ABA Ik 3 8 {4 (Y
e — 3, 3B NCED ] DL iH 45 ABA 1 &
U ABA AR AR T A I R A R A G
fift 2 PR, # T ABA 8 ¥R 4k (4 4 kL B AR
ABA 8'HILEAb I By, 1 i A i 8'-F2 3-ABA (8-
OH-ABA) fH 8'- % 3:-ABA AR E &5 74 A
KSR e 208 B A 2048 38 G2 (dihydro-pha-
ABA 8" ALk I8 T CYP450 i
SR R HL A Y 3 R R O CYP707A K
W R CsCYP707A3 3 213 4 °C % 8 Ab H
JGFeik L &0k 38 °C b B kR,
AtCYP707Aal-1 M1 AtCYP707Aa2-1 1E 85 IF %=
7S AR R T i 2 8 43 0 R BT AR ARG 7 AR 5 A%
HAE AtCYP707A2 33 Rk B I 1, H ABA % &
% T B A AU R 7 , FLORBR 399 bb 7 A= AU 400 5 5 46 4
A AT R R AR L 4 ki

Tk B J2 5 T 2R 2 R S R 4 ) e R R R 2
— o RS AN [ R AL B R ZE R RS B
TR R T AT 0 B 28 R 2RI A B3l R RN
Ivi) JH50 52 5 ) K 2 B 4 BR 25 IR BIR 199 A4 9 3R A AR Ak L Y
5 2B BRI 4 I B I A - R P AL, O A il R AR
PR T By 45 R0k R 2R 2 B - O BIR 0 i 4L 3 0 ik

. . 217
seic acid)?,



2090 ode Moy % iR 43 4

il 13 oA A R BRZF BE S DR S B0 R IR
P AN S A8 ) R A3 B 0 BOAR PR e

1 ARk

1.1 #RRELE

JIT A Bk 2F BE AF Bk 25 A T R S . 1R B B A
6~12 g T F TCWE LAY il B BR 2F E R =K.
U0 990 S 6 AT AT B S O R0 0 3 CECUR B O 9~ 25
CART 9 “CEREFBE S BREEN SRy (B R FHAR XS &
T 2 0 T A D B R 2 h A il . A
I8 e AT AS TR B Ak B, DAFT B BR ZEARHR . RBP4 1)
TE 24 °C/9 C (Dyyoe)24 C/13 °C (Dyyysc ). 24
C/17 °C Dy ) BB/ AR, 9 C(Dy). 13 C
(D3¢ )17 ‘C(Dy; )21 C(Dyy ) BYE IR L S = iR
(Dyoom » 20 10 “CH S5 4b BRER 2F JE -8R 25 8K )5 4
SR LA b B A PR S R BR ZFECFERZEE T 26 C
(Gog )33 C(Gyy o) ST AT 27 20 3R, T 20 AR
16 N (8X2) A4,

BN Tk B A B B 300 D ERZFRE E Rk 2K, pdt
AREE 120 d, AR I B AL PR S PR 2E R AR ERZE A R A
A Ak A TR IR T A B ) BE 2 BE 3 Rk 25 AR 48 Ak 2
6] 434 6 A~ B30, BEAARHR T 30 T B AR AR AL 30 )
PR TT 59 T AR IR b B2 60 ) 5 1 % BT 300 (e 2 b 3
15 &) 8 & I CREZEALBE 22 d) 5 5 & J 30 CffE 2F 4b
28 i RARI(EZEAL ] 40 . BB AA
AEFRERE O AN ERZFHEEBRZE . 4 I FE 2R ZF E 2R BR2E
AOPRIR T 39 ORIR TT 399 L 0 30 L i 2 vh 9 ks
1 W R AR I LA T IR I A OISR
1.2 MEHRRAZE
1.2.1 RFHEMHZFLE

H IR 05 R R 1 OUL SR BE 25 A BR 2L A W 3R
TIAR A 30 S AN ) 3 5 Ah B S BR 25 B EBRZE 2 01
ARG OL 5 28 AU E OB 2F IS et R 2F B O
AL, B 5 T 5 R 2 3 (R 2 BR 25 4/300 X
100%) , [FIBF, EE e 12 BRI KL, fEAR
I i 2 A BT 6 AR 30 L UL e S HB 2 (T Bk =5
PRI 2RO B ZEFLAY R G 2R 50 B 2R LB
HISHE A AG DI
1.2.2 BRZERE

[P 5 B 12 > B 25 FE 2 BR 2K, 76 K [ B Ak 1
J& 6 AN A5 H P R T (@) I SR I
I 1] 1) Jo o A2 AL
1.2.3 HEMBESE

W50 66 EE B 30 min P E LA K E 620

nm,Ff 2 mL H,O filA 5 mL BERZRIHE, B1.2
mL FRAEV GBI W A2 7D L 7E 620 nm KT
D2 B fE Sz FAWOGEAH Dy M1 Dy IRTHEAD
(Dgge —Dsp)o Lh0,20,40,60,80,100 mg/g ki
PR UES N BE AR AR () L AD YA bR (y) 22 il bR
HEM LR AT B ZRMERUE R y=ka +b SRR 5 RS
W) AD AR T7 15 30 10 % B & i (mg/ @) .
1.2.4 EMEE

HUAS [R) 3 B Ab $H 6 A> B30 A A o (RS A 3 3
NP FEED AT ERAEE 0.1 g, A 5
mL 80% Z, ¥ ,80 ‘C/K¥A 30 min Ji5,3 000 r/min &
0 10 min; 2% L¥E B ULHE . MA 5 mL BUZEK, 7236
K7 15 min, FFRHIE A 0.5 mL {5 &, 60
CKW 15 min, g N T #E SR EIE 6 . HAK
FPE ST, 3 000 r/min B .0 10 min; B FVE & 0. 1
mL, Il A 0.9 mL XZEK, FEIIA 5 mL 0. 2% B
B FR VAW, W /K & 10 min; AR TE 43 6O BT |
D WG BEAE , AT 3 IR AR E R il R4 R, #%
HRAR SC 8 AR vE 8 & i (mg/g) o
1.2.5 AAMHEESE

WA [R) 3 B b 386 A B 30 A R o, B A EE 3
MY ERE AR IRAEE 0.1 g, A 5
mL 80% Z M,80 ‘C/K¥ 30 min J5 .3 000 r/min &
L 10 min, BUEWER 1 mL, A 5 mL 0. 2% & R 7
FRVESWE , W /K38 10 min, W@ HIS 7E43 0GR Bl E
W S B L, ¢ B OC A S H R T A B 45 i (mg/ )
1.2.6 ABA&E

BEUTE VR B B ) R 2 B 4 K 2K ST HAE
0. 05 g {57 b= T IR A= ) 4 ) VB8 B8 7% R C ABA il
A28 43 T CELISA) 37 £ R F BT A4 e 0 32
A [ 332 A FRAS [] Fof S0 B 25 E “E Bk 25 b ABA B i,
1.2.7 GA, &8

TBUAE 80 20 v T T R ) BR 2 B Bk A1 AR
0. 05 g, fff Al I it B 35 A8 W) A ) R 55 2 (GA) g I
B P 43 AT CELISA) 1250 & W FH XU AR e 0 125 D 7
AN [F] I 5 Ah A () B S BR 2F R SE BRZE T GA, i
1.2.8 BKENRRPEHEXEERREMRIESW

(1) J5 PR S e« o FH A 8 A ) A FR ) £ P gt
i HAEY) RNA $2 5050 & 32 BOE RNA, I AR 4 52
B A REHEAT S YRR A RE AT 3 AN A L IR
JH TaKaRa B 2 5% 5171 & (Code NO. RR047) %
FEUEIT 40K RNA %5k i cDNA, | H Primer 6. 0
it Bl Y, AP UROE Bk ZFOBE A ok A B s b
CYP707A ¥ cDNA J¥31 , 78 & b % 65 fn 21k



12 #1

F AT A O [R]IRBE A B Bk 2 B A R 2R PR IR 422 114 5 2091

B TFALCE BB (R 1), PCR ¥ 14 J5 #F 17 5 i

FL DK S50, WL 2% 4 SR 75 IE B, 7 2% A AL B IE A, U

R T 1T AT 32 4 B Al 22 M T 2 T DN % L 25
x1 CYPT07A EHESI¥MF 5

Table 1 Primer sequences for CYP707A gene
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Table 2 Primer sequences for qRT-PCR
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room

stand for day/night temperature (24 °C/9 °C, 24 °C/13 °C, 24 *C/17 C),

constant temperature (9 °C, 13 °C, 17 °C, 21 C) and room temperature treatments during the dormancy period, while Gy «

and G,;  stand for high temperature (26 °C and 33 “C) treatments during the germination period. The same as below.

Fig. 1

The mass changes of konjac bulbil under different dormant temperature and germination temperature combinations
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Fig. 2 The changes in germination rate of konjac bulbil under different dormant temperature

and germination temperature combinations
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Fig. 3

konjac bulbil treated with different temperatures

Changes of starch and soluble contents in

during dormant period
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Fig. 4 Changes of starch and soluble sugar contents in
konjac bulbil treated by different temperatures

during germination period
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