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Endogenous Hormone Content and Starch Metabolism of Storage
Roots During Storage and Its Relationship with Germination in Sweet
Potato
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Chengcheng '**

1. Hainan University, Haikou, Hainan 570228, China; 2. Shandong Agricultural University, Tai’an, Shandong 271018, China

Abstract: Five sweet potato cultivars with significant differences in germination, Jixu 23, Yanshu 25, Red Banana,
Taizhong No. 6 and Xinxiang, were used as the test materials. During the storage period, samples were taken regularly
to analyze the changes of endogenous hormones and carbohydrate metabolism in the storage roots. Storage roots after
storage were planted for seedlings in small arch sheds and investigated. The results showed that Jixu 23, Yanshu 25 and
Red Banana germinated earlier, and the number of seedlings picked was significantly more than that of Taizhong 6 and
Xinxiang. At the end of storage and before seeding, the starch content and amylopectin content of storage roots in Jixu
23, Yanshu 25 and Red Banana were significantly higher than those of Taizhong No. 6 and Xinxiang, Jixu 23, Yanshu 25
and Red Banana. Higher content of amylopectin and amylopectin was mainly due to the smaller decrease during storage.
The total amylase and a-amylase activity of storage roots in Jixu 23, Yanshu 25 and Red Banana were significantly
higher than that of Taizhong No. 6 and Xinxiang, and the a-amylase activity of storage roots in Jixu 23, Yanshu 25 and
Red Banana were higher than that of Jixu 23, Yanshu 25 and Red Banana. This is mainly due to the larger increase dur-
ing storage. At the end of storage and before seeding, compared with Taizhong No. 6 and Xinxiang, Jixu 23, Yanshu 25
and Red Banana had higher GA content, lower IAA content, and higher GA/ABA and ZR/TAA of storage roots. That is,
at the end of storage and before seeding, high starch and amylopectin content, high a-amylase activity, high endogenous
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GA content, and low IAA content in storage roots are physiological indicators of good germination.
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H % [Ipomoea batatas (L.) Lam.]/&iH A [ &
SR ERAEY), R ARSOR T D ERARE
WA BEIEY A TAEY R 2L, BAE N PR |
PSR SR, B AT A
B EEERY, A H A R AL R A A 1
BT B EEALS, W 2F R R A
B 2. WO, BRI R AR LG R R
B EDR, R H E R TR B
HWFFRFY, — B RN A — 2 B ] N g 6%
SFE BB B SO R B Rl AR B W
PR R I A] ) A 25 A R R A i )
FEA KRR LR R, AFEH A
() 2 2R AR 5 L HEF I AR T i B K AL 5 9 %
EIEARSEUT, Hrp B i R A SR R
U 5 AT e i P 2 OV 5 2 o A P G T Y
B-VE A il A AR I A SR, DT S 2R 2 HE
Fhis B3 Ay BV FH RO 25 38 5 i R U Ol T
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SEPORFAFE—E MG, Ik, H 3R
R85 (5] 178 3 53 4 A e B X 11 2 1 1 52 i
A TFRANG . AED R &t B oK A&
PR, AMEFTEER B IER, B 5K
BRI LM, BATRN, B
R REEINE LR (1AA) FIFEE (GA;)
B, BIERR (ABA) 283 FEs—EA
FRARACE B H AR IS B b R R
Pl B B A5 AR X EC T 2 S el AU 5 1 R LA
I AT A 2F e 22 = B 5 S H
30 3 000 BRI S 1] 3 A B HL e A R A
TE A BTG PE AR AL DA R TR R B i AR A, bk
R 10 ) P Y 0 2 % 7 Ak S pE R AR 5 W 2
PERIOCER , B TE ARG A H S 2R M e 25
SR A FRHL o

1 #MRERZE
1.1 #7el

TR FHVE B AP o AR 23 (123 ), A
mn AR 25 (Y25), 4F#E (HXT), & 6 5
(T6) AL (XX ) FEATAE H 2 & A 254 2=

S HE R A BEALRI RS ES . Ho, TR 23 MW
05 ML F AW ZEER, b 6 SO F WA
PR 22, 5 A H ERE R R R OR, AR
W29 130 do WK, P s T2 1 R Y A R
W, PR ) M A N IR R 10~15 °C, SAAM
SHEEE A 80%~90%, CO, HEARE T 5%,

TEW RIS 140 d, REASFFREEH 12.5 kg 5
RN R, HECEALL, B/ NN E 1,
HERP 5 12.5 kg/m®, TE 3 W MIAREE
il 7E (28+3)°C, IR I B 45 1l 75 (80+£5)% , HEF
35 d JEiE A 2Rk
12 Ak

FEW RS 0. 70, 140 d BCEAT IR EMEM oK
HERBGFE . DR, —Fr DR
JE WA FE R R, 5 e A-40 C AR R PKAR
A7, TS ENE; 5—MaET 105°C
AH 30min, 60 CHLT, FHFEBEREN . ZHETE
B FLETE R & B A
1.2.1 #H¥HriAE  FEHRE 35, 45, 55d, &
SRR 25 =20 em (OB, SETTRLETEGE, PRI
FRVGEEE , ST AR AR B BOR R R R
122 whédEad  HURTER & e ok H
B Lk, ST vk . FREUEE
0.1 g, IMA 9.2 mol/L =AM , 75 TH 7K it i (Y
5 hh-4, FINEEBRARAR, PE) ki
HBUERY o SRJG AR IR BUERIR AW, WK &
10 min [ H R EIR, JFIE 620 nm ZLAYMOBEE
123 H. Z#EnASEMNET WFEKHLEZE,
2% (] RS 5 gk o FRECRE & 0.1 g, A KOH
JEEh K 30 min, JHZERME/KERZE 50 mL, WHL
FEM 2.5 mL, IIAZRIEK, JH# pH & 3.5, i
AT ; DIZRIKAN CK. HEARE 50 mL,
ST 474.028. 615385, 718.552. 549.321 nm
BT I W
1.2.4 hBEgEEmEaE R 3,5-ZhEHK TR
(DNS) ¥, ZHERFB k. (1) BRI
£ WURER 0.5 g, VL pH 5.6 MR SE il 210,
B0 (1000 r/min ) J5 FIEW R ERE . (2) JEH
Fiig G . 0.05 mL BB 2 17, 45A pH 5.6 #7
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B v . M E R TE 40 C/KRIEH, JEmA 1%
TEME, Smin J5, SEEIIIA NaOH &, *f
AT JE N A NaOH i, DAEEREEIE M, Fn
A N%IEMER . (3) o-TEMEEEENEZ : 0.5 mL
g 2 1y, BT 70 C/KIWE, Hiftk p-TE M, £5%
TA pH 5.6 AR IR 25 Wil K 5 T 40 °C
JK¥ 10 min, JIA 40 C T 1%IEM AR,
5], BT 40 CIRE, A NaOH ¥ . Xf A
SEMA NaOH ik, LAMEIfLEEEM:, HIMA 1%
VEN AT o E VR FE S A I 2 5 Vs R B %o B A
Wb M 2 mL 58], Bk K vE T & 5 min,
BB RH), DIZERKRBER 40 mL, T 540 nm %
T E BTG T, DLRE b AR B 2R R Y T
(mg) A—B#iE B A [mg/(min-g)]. HHr, B-
TS T =T A0 A T A — o R T
125 AR#%ZE (GA;. IAA. ABA, ZR) 4&n)
2 SRR B B S i ( ELISA ),
T i E RO R AR, Uik S PR 2 A7
e B — WO e A AN R Z I R E T
PEILG: o D B0 — o dk S R AR AR b
SRS FE P, TR EDCR, S5 R 7E 88%L
b, RUIE LSRR EN . FER AL
FREUR BB THES 0.5 g TWRA %, F 80%
H BV [F —BUT S0 H 288 ( BHT ) 1 mmol/L]
A3, 4 CHREL 4 h, 4000 r/min 250> 15 min, T
TEH 80% B fE & $2 0 3 vk, & s, AX
T, PBSTG it %s, T ELISA JIIE
1.3 #HEIE

KA E M2 (Duncan’s ) #1 DPS ( Data
Processing System ) v7.05 Z{4liAb PR R G AT 2
SRR, K Microsoft Excel 2019 #X4-1EE -

2 BREHH
21 BEHHEARHERMINREHERE
EtE

e 1, HERNS 35d, FFiR 23, M3 25
MAFEC LA REBER GARMERBOE, s
1 6 5 IO v T IR B SR v bR E B B AR 23
MRS 25 FILL A A4 BT A R B B ALECR &
WRFELZTHRP 6 SHLE, 763 MPREEZN
anpe, BrER 23 ZEHERNE 35d MREERZ,
ML FEAHRG 45, 55d REBRS, B
B 23 (RCR B E TR 25 M, Ul
YR 2 o b 2R MR AT . B4R 230 B 6 S A

DT A REEER S, M 25 MAEFEN
SIS NEY S ol A g = o 2 BV I b 1 N
&t 6 5 FLU A 1) SF- 24 1 Rk 0 5 G 3 5 T A 2 25
ML, X 55 25 LA A7 i AL A B
HEREZTHRP 6 SMLFEARK, Ak, Irf
SRR E RREE R ITE 500 g LLE, BT BN
IR

X1 TERMAMHRREHENERES

Tab. 1 Seedling number per unit area and 100 seedling
weight of cultivars
HeF 5 KAEL P e i g PR
Days after . Seedling number  Weight of 100
planting/d Cultivars per unit area seedling/g
35 ek 23 455° 739.17°
JHE 25 268° 492,19
FAR 103° 568.73°
65 - -
DA _ _
45 Gk 23 230 697.78"
JHE 25 32° 598.81™
OFE 52° 528.65°
e 10 1016.80°
A 44 762.50°
55 ek 23 103° 684.89™
JH3E 25 107° 658.65"
OFE 160° 520.38°
w6 31 690.13"
LA 26° 778.96"
LRV T AR 581° -
BREE s 407° -
AFE 315¢ -
65 41¢ -
IRES 30¢ -
TR R PRIR 23 - 727.91°
/g M 25 - 544,34
FAR: - 537.55°
65 - 769.80°
DA - 776.77°

W WA R AR/NG F R R ER BE (P<
0.05) . “-7 FIRTCHEIE.

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05). “—” indicates that there is
no data.

22 MEHERREMSES

N 2 TTLUE Y, LR . HERh AT (R
JG 140 d), BZEVERAFEITEIR 23 JHEE 25 g
Fr FE YR vy Ry B SCREVE R S AR, T
M E RN FET 6 SHLLF AR ek & A
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FEVE R o A . AR IR A e PR TE R B E Y
A (F3) aTLAIRIL, BEiR 23, JH2E 25 FI4L
£ 3 A AR IR N, 430 21.92% . 21.41%
H116.23%; Z&H 6 5 FLU FF AR TE M 75 B 1) [ e
BOR, 0 41.42%F0 30.55%., IR S 45
i P R S B TE R B B AR R S S B TE R
—&, WRUUIR TR 23, M 25 AT A AR
S TE Y RN S A VE A i A PR T R R R AR AR
B 0~70 d Z 8], WiZEH 6 5 A0 7 HAR A Al
SCHEVE R R PR T B R R A A R
70~140 d Z 8],
®2 MEHERESMBIRENEE

Tab. 2 Starch content of storage root of
cultivars during storage

73 5 Fo R ¥ & Content/%
Days after 1 g CHEER  HHEEER W
storage/d Cultivars  Amylopectin Amylose Starch
0 Tk 23 53.60° 19.16° 73.76°
N 25 45.27° 14.61° 59.88°
AR 41.19% 19.01° 57.53°
6 41.06* 21.39° 61.45°
O 42.63¢ 20.30% 66.68"
70 Ttk 23 43.52* 16.61° 58.88°
JHZE 25 35.63° 10.43¢ 48.06°
ARy 33.32° 12.27° 50.75°
w6 36.18° 15.82° 58.00°
L& 41.96* 19.76 60.72°
140 Ptk 23 41.64* 15.95* 57.59*
1R 25 34.99° 9.32° 47.06"
R 29.84" 9.63" 48.19°
e 27.35° 15.58° 42.68°
RS 22.96¢ 16.10° 39.06°
e FHNVEE R A R/NG bR R AL P R 25 5 3 (P<
0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

2.3 Mg HA R AR T M ER TR T

ME 1 ATLAE Y, BENEA B [ A RE R, B
R v T A T R - A O ST e e B
i 28 6 SR AR a-JE R RIS EAR LA K,
MR 23, M2 25 ML FHAEPAR o-TE k) B T
KR EERG I, FEWRZS A . HERhAT, Prik 23, M
B 25 R FAEPARN B IEREEEER a8 i
EEEER TR 6 SHLE . 4 AR
Z IR LLHE, MU 25 FILT A AEBRAR 1Y BT 493 i
BERTRED 6 SHULF; AL, Frik 23 R

®3 MEHAEAEGRMRIRENRETL
Tab. 3 Starch content of storage root of cultivars
during storage

it Content/%

TER i
Starch  Cultivars 0704 70~140d 0~140d 07140 d FEH
Fall range
TEM Ttk 23 14.88 1.29 16.17 21.92
TR 25 11.83 1.00 12.82 21.41
O 6.78 2.56 9.34 16.23
#hes 345 1533 18.78 30.55
DA 596  21.66 27.62 41.42
THEVE R BRIR 23 10.08 1.88 11.96 2231
TR 25 9.64 0.64 10.28 22.71
aEHE 7.87 3.48 11.35 27.56
6T 488 8.83 13.71 33.39
DA 0.67  19.00 19.67 46.14
HEEER Tk 23 2.55 0.66 3.21 16.75
TR 25 4.18 1.11 5.29 36.21
Al 6.74 2.64 9.38 49.34
#Khes 557 0.24 5.81 27.16
DA 0.54 3.66 42 20.69

TE W50 5 A [l /N'S 5 B 3 g 3 ) 22 5% 2% (P<

0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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B-VEM A (B T AR 2 25 FNLrf s, i AL T2
H 65,
24 TEHEMRRAREEEZSETWL

MR 4 ATLUE Y, BEI S AR, HeAR v
GA; & AR RS T RE G THT s WOBZE o . HEFP AT,
B ZF VA B T A 23 I 25 FIZL AR AR GAS
TEDESTHEEENETD 6 SMOF. R
SR AE K, Bl i ABA S THE, WSs
HERDRT, BiZFEFROBEHR 23, M 25 L F AL
R ABA &g EIL T HEEN R T 6 5,1
B 2E AR 2E IO A AR th ABA & 2 S AIG B
[ ZER, PR IAA B e TG Thm; WEss
W OHERPRT, BEZEMELRROTRIR 23 MR 25 g
FREIUE T IAA ST EEEMTHEEZENET 6
SRR, BRI RIE R, B ZR EE Tt
f s WA R . HERPET, JEA LS AT AR 23 AR
) ZR & 2w T A A, B2
FIZEH 6 SALLEHIAMRA ZR &5 B &K T2
BT R BE AR 23 FUHE 25,

s o . HERPET (140d), BEME 23, MHEE
25 ML FAEHM F GA3JABA . ZR/TAA {H 4 i
KFEHEF 6 SHLE, HIFER 23 BT GAy/
ABA ZR/IAA {H & KT 25 FIar &2 # 2 ).

x4 THBBDARARMRRENELZSESTL
Tab.4  Endogenous hormone content of storage root of
cultivars during storage

T 98 e i

& Content/(ng-g ™)

Days after Cultivars
storage/d GA; ABA 1AA ZR
0 e 23 8.13¢  5491°  46.15°  4.39°
M2 25 10.65° 62.55°  58.42°  6.29°
OFE 9.84°  45.15¢  44.25° 565
ZP6s  9.10° 8694 8424  543°
A 8.33¢  37.98 8222 570
70 WEfR 23 449" 71.07°  37.66°  5.90™
M 25 6.24° 94.74°  54.82° 847"
OFE 3.55%  127.10°  40.34°  6.43°
65  3.85 9794  2824°  5.68°
NS 3414 60.00° 32534 6.17™
140 BriE 23 8.81* 120.27°  75.11° 12.54°

M 25 818" 130.72°  69.67°  9.70°
AFE 8.51™ 133.42° 58497  8.96°
65 593 142.64° 102.64°  6.99°
DA 5.69° 110.18°  97.54>  9.09°
T VB AR NG FRER R B E] 22 57 .3 (P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

0.18 - [0J23 BY25 BHXJ OT6 @XX

0.16
0.14}
012}
0.10}F
0.08F
0.06F [
0.04F |10
0.021 [

[V{E Ratio

GA,/ABA ZR/TAA
AT ZE Endogenous hormone

2 TS 140 d HEHRR S GAJABA. ZR/IAA
Fig. 2 GA3z/ABA. ZR/IAA of storage root at
140 days after storage
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COLLINS %R 5T 6B, 7R MR 00 B 1 4%
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— A, HUR R R TS PR R AR
SR REY), P HOR W 2 R i B K
SEVERY, FEIA R HUARTE Ry S B v 0 R 2R A
o AP R, FEWREE A . HER AT, B
YRR AR 23 M 25 RNLT & AR YR i
M Es e, R ENRT 6 S HLLFHR
e S AL, SETAMBFR SR A0
ST B, FENRZE A . HEFPET, 0 2R A
() it PP AR S E R T i A, B 2R MR ZE Y
A FPHOAR SO E R B A W SRR =
T AR v i A i R S e TR R AR A R
AT J2 0 B 1] 4 ) I f 499 (79K 70~140 d )
AR VE R RSB VE R 1 1 MR T B T S

FEVERBEIMERTT , Ve B MoK g /N F
AT VAP B 5 28 B e (g SRR R 15100 e
JEESE ORI A H A BRI R B-IE
Ky, H A 25 72 rp 0 IR T s B i a6 6
HEDHEFP T B-VE by Wl 76 H S AR i 255 A R $H
FEE A U O S Y )
o T A A A AR R R B o TR S M S
KA —E IR . AR R,
WS . HERR AT, 992 R AR 23 I
25 FNET A A UM 1 ST Ay T 1% P T o3 T 0
S TR NS 6 SHLOE, B 4
AN AL SR 2 B F A, W 2R MR B A S 25 A
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LI YR B-YE R WS M B R T AR R
Zp 6 SHLLA (A, W EEMERAF AT AR 23 B
R B-JE ) WA (EAI T2 25 LT 45 42 , ifif HLAR T
Feg. Wik, AT, HEFRTHUR o-JE
53 T 2 52 Wl HOAR B v O DGR . DRy S B U
By BB o-TER I SE AR, BT LAHERR AT B
SR TE A P R oY R T I R 1 R — D T
HEE K BIEY, 55— 07 A R s st e
Py 7K e, RS TR AR B 2R M4 1 A=
HFERHZ —,
32 HEHRMEHENERIZZLSEH
RigtHxzR
TERSENEY &I GA F1 ABA 4 2E 1) 1)
REAAAERS VRN, GA Al S a-TER B N K,
PR o- TR RS, IR o 2 AR
i ABA ] o-FE ks BRI kY ml ek A
%, CTK BF T & fEd GA AEYI2FIhRE{E
PER T, ZR J& CTK My E 841402, gifsre %
TR K R R K& ol 2 S B AR Y,
B ) CTR/TIAA JEHEAE 2 Y 5340,
CA WFFEIESE GA 12 AT LU ik H 2 2020200,
AT HA BAULE R, H i 2L i B R 23
S 25 FNLLF YA P A B RN GA; &=
R TAA & 5, [FI A 3 = 19 GA/ABA Fll ZR/TAA
o BRI T AR 23, M 25 RN fr sk
R GA/ABA {H=#0 5 GA &t s (ABA Fati
A%, BAROFHMR T ABA S &M, H GA
SrERAL, W GA/ABA K, Frll, #&MFhduR
AR R GA/ABA {HIEA 2@ B &
GA Fri; HE 25 MAOFAEIR ZRIAA RS
TAA S BNA S, MPHTR 23 B ZR/IAA {HiS
5 IAA RGN ZR SRR EAE R, M
B RS AP ORI R 5 ZR/IAA B R S5 EH
USRI e MR . ARSI R, B B 2R
B 1) H 2 T R o TR A9 T A v R AR P LA A
1 1) GA; K- e, T i ZEPE 4 T 4 AL A PP -
TE M B M R T BRI HYUR TP BB ZR A
BAKH ABA KA X,

4 it

B HER A, BROAR s g s  E A O L
WHEVERE NI, A ENIE GAS1ES -
TER BTG R EE R, B AR A TR TAA
B GA/ABA Hl ZR/IAA i, W AR08 &8 43

T, MR R M RE R, R H R AR
AT Y D A R S A VE R P B | oD A T PR
NI GA & MR TAA & 515 &% GA/ABA HI
ZR/ITAA AH SRR H S 250 1 0 55 1 2F R4
bro BRI, ARWFFEEE AT AL IE H 2 283 AL Ak
IR R B HO A, TR 2R E R
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