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Abstract: In order to select the kinds of potassium fertilizer scientifically and improve the quality and efficiency
of purple sweet potato, the effect of different forms of potash fertilizer on anthocyanin synthesis and key enzymes activi-
ties of Chuanzishu 2 were studied by using six treatments of K,S0O,, KCl, KH,PO,, K,HPO,, potassium-free control
and fertilizer-free control. The fresh root weight, dry root weight, anthocyanin content, anthocyanin accumulation and
the key enzyme activity of anthocyanin synthesis were measured at different growth stages after transplanting. The re-
sults showed that the fresh root weight, anthocyanin content and anthocyanin accumulation of Chuanzishu 2 were signif-

icantly improved by K,SO, treatment. Compared with

the control group, the activities of the key enzymes in
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Fig.1 Effects of potassium forms on the fresh and dry weight of root
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Fig.2 Effects of potassium forms on the anthocyanin content and accumulation of root

23 SHBESXMINELZE 2 SRIREEEERXE
i 1R BN

JIEREE 2 S HUR PAL TR H2E FBK,
K, S0, 4b 34 25 g 3 P 748 46 Ry S I B IR, KCL
KH, PO, .K,HPO, &b BHZH F1 G4 AE ot 1A 20 52 B0 T 555 -
REARK - T T - PR AT 11 < X0 i £, T AS it JES o) e
2H PAL 3% 1 78 Ak W) Ay R AT - P B AR (BT 3a)
Jiti i KC1 . KH, PO, F1K,HPO, &b B 21 ) K7 T 43 e %
HREH , PAL 151 2 YRUE(H 73 51 RAERS R J5 70 d AN
110 d, LAKH, PO, &b 35 21 i 4 5 i , TG 8 HE X it 40
W6 PR ARG, 177 4l R K, S0, Ab 38 | T8t 375 P 76 B AR i
KPR BT as TG 110 d BRI, M5 i
T PERRAR, 250 A0 AL B2 At BEZH , PAL 15 1 34 A
ARG 110 d Femr, KH, PO, Ab BHL2H 0 {E 34 755 fe by W
2, 43 ) A TG B R KRR 2 RO i AR X R A 32 T
22.89%F1 23. 83% , 1M K,SO, . KCl F1KH, PO, 4b# 2
5 T R %o BB 4 4y ) 4 T 6. 66% | 11. 78% FiI
2. 34% BN NE X BRZH 43 B4R - 7. 47% [ 12. 63%
M3.13%, 54550 2.2 LB, 46T R Pk
2 (B 590~ 130 d), K,80, . KCl, KH,PO, Fl
K,HPO Ab B2 PAL ~F-5 3% 14 43 50l 458 TG 4 A Xof R 24
Wahn 7. 06% 3.51% 11. 119% 0 3. 47% , Jit 15 14 385 0
BHMAE50~90 d A,

ANTFIA AR Ab B 20 He MY CHI 3% PR Bt A= 3 1) #% 4A
TN EF K, SO, AL A T4 AR X B8 40 FAS
Jitg AT HE ZH i B AR CHI T 36 PR (A B AR IS 130
d, T KC1 . KH,PO, K,HPO AL FRZH (M CHI I 1
WA AT 110 d( 18 3b) . AESAIEA IS, L

KCl Ab3HAI M CHI V-3 1 S5 v, 368 T B I o 1
HELTH 11. 61%, 1K, SO, A BRL] CHI 376 M5 TG
FRAEXT FEAH R T 0. 21%, S50 2.2 b A 8L, 1E
B R R KBTI (B 90 d TFR) LK, S0,
FIKCL A3 CHI -5 37 4 D0 65 T B0 0 % B 2 A7
FIrE I, 43 538 A 0. 82%F1 9. 81%

JIRE 2 S HUR DFR 5 P 7E BRI K3 A8 1k
K, K,S0, fIKH, PO, AL BRI HLAR DFR 3G PEAS AL
PR, FTERARST 70 d DFR WG 1E &, 5 TR,
KC1 K,HPO, &b # 20 Je AN jifi A X BE A1, BeAR DFR 1
PERE A B AR S RS TR, LB AR S 50 d I
L BARE 110 d S A%, 1 JCER AR X Rl B AR DFR
TEPEBE RS TR 3c) . BRI, Kl A
KH, PO b B AR DFR 3436 P54 5, 3 Jo A e
X PR ZH 385 14. 90% F1 13, 38% , B8 A i AT ot B 2 48
17 20.21%F1 18. 62% , 52455 2.2 LRI, 4k
HEMERWM (B 9 d HFi4H), KCl I
KH, PO AL FRZ AR DFR SF-Y5 355 1 D) 48 TG4 A X6) BE
203 HIBE N 22. 74%F1 11, 27%

ANEAEFH M UFGCT 35 EAER )5 50~90 d
AACF-ZE, 90~110 d B FFm, 110~130 d Z24LF
2% AN [E) b 3] 254k #a #of i 22 5 K, S0, \KH, PO,
AbFRZH TCER AE X R 2 AN il AE X BRZH A AR UF-
GT i PEWEAE MRS 110 d, 1] KC1 FIK,HPO, Ab 31
PR UFGT 1h VM A 5 130 d (Kl 3d) .
K,HPO AL BRE AR UFGT 15 M B i , # JC 0 e
Xof FEZH RISt A Xof B2 £ 757 22. 88% il 22. 15% , 1T
K,SO, .KCI F1KH, PO, A4b ¥ 2H %5 J6 4 A Xt & 45 2 7+



1386 e

2020 4E & 36 % e M

9.88% .1.41% F1 12. 74% , B A= Jite A %) HA 21 42 T
9.23% 0. 81% F1 12.07% ., S455 2.2 H# &K,
TEAEH R BB (B 590~ 130 d), K,S0,

50

40

PALYEE (U)
S

DFRIEME: (U)

050 70 %0 10 130
R E KA (d)

KCI K,HPO, fIKH, PO Ab LU A} UFGT ~F-¥5 1 1

BEICHT AT B ZH FIASE AR X BR 2 TR A TR A
50~90 d,
270
240
210
S 180
= 1508
b 120
T 9
© 60
30
0

UFGTIHE (U)

50 70 90 110 130
BARJE REL (d)

® KZSO4; —— KCJ; A KH2P04; V K2HPO4; +3E%FFHEXT/EE~, ‘&Kﬁﬁﬂﬂﬂfﬁﬁ

B3 AREHEREMRIRETRARCREE LN

Fig.3 Effects of potassium forms on the activities of key enzymes in anthocyanin synthesis in root

3 9

AR EE R I 2L 5 2 5% TK,S0, KCl,
KH,PO, K,HPO, 4 FP#f L 09 U PEA 22 55, B
it FH 5 2T 35 e B O e i 4
FE AT 5 e AR R RN T o, B
WK H 2 s bk A R R AR SE 4 AR
FEH, 5 TO AT REZH AN i A %o R4 A L, 4 P
JIEL A B AT 8 157 )1 6 2 2 5 AL RR AR 5 5 R T
i, LK,SO, #Em e b i . X 5 AR
KCl #1K,S0, &b 3 £ 58 ) 4 it F & 75~ 150
kg/hm? B, Jiti FH K, SO, b B0 X H- 25 48 Jo 3 7= R0 SR
8T it KC1 AR5 A4

ARWFITEE SR HAT i RE A )1 5 2 5
TR B X 5K AT R 56 5 2
PRI R 1S R 25 RGP AR
9 SARER(E H R E ARSI B, B
SERELW] SR R BLAERE Y b Bl B A
Witk , HAE S £ it S e THE R (0225 H it
PRI I SRR AR T AL R O B sek, S 2

FIAETE ZAA A2 DR A 335 i P 2 B T
YEIEE R o MR 1, R, A58 45
LW, R K0 &, IEE 2 5HFR
A LR B DR AR AR B B 2% SN A T 22
57 A PRI A I 558 2 5 XTK, S0, e A B
JE AR THIR B R, T RTK, HPO, SO N 45K, 156
K,SO, , A FI T A 854,

PAL JEALTE R AW A BGOSR IS — A G HE
WFoT e R W] PAL W& TE 56T B A REA 7
AT 45 TR W, A0 RE it FH P 4 = PAL 35k £ 3F
T E A, F AL BES HUR PAL S35 3% M o A
JIE Ko} HE £ RA it B ot B 2 7 A 77 28 DRt A R 7
RN 3, I IL A AC o] S G R T PAL Y E R
S EYR R EE RO, XS NE 2
SRS R RO H ST RS REYS
PALTEPER IEM M RMEMT G, KT REES
CHI TS PEIEAR DG, 5 H B 52 263 5 CHI 1EAN[F]
T FAE ST RS B IEAEDY ) AR
FEH IR 2 2 it FHAS [RDE S # L J , K, S0, |
KCl Ab3HAA A CHI -3 7 1 v T JC B I X HE 2



B A I SHIEX 55 2 SHFR

B B O B B V) 510

1387

IF BAEAE T R P 2K, SO, 4 B4 CHI -3 7%
PEAE T8 T AR, X A] BB 2K, S0, (KCl 4b 3
HGR PR S £ & A R R E R 2
—, DFR RIFIH] 3 b — &8 R W40 1) 45 1 TG £ %
MIER O RMEREMLOREHER, 5EOHE
T RAG WA ABF5E it ] KC1RIKH, PO,
A48 DFR 61k S AESED XN i ox
SERMFHA | IbDFR HEKs — S0 B i 28 iS4 38 iy
HOEREZRR(REFEAOR), U et &
B, S0 H AR b bDFR F2ik 5 H £ & A
e —3, X 5N REE RA 225, i
PR ] R 48 (0 H 2 A RO [ T 25, 48 60 H S X AN ]
TV 25 B A 1 SR T g 5 JF e PR R 285 D) AH O 1 1]
S 0 5 DFR B9 4 A 3% R R 4 35 (R ] B X KCl
MIKH,PO, ¥ N HUK, UFGT A F T EH £
EPERY HgmS R UF3GT 72 H Srh 3k
KRR AR EE R R 4 FhE LGRS )
K25 UFGT WX T Tt R 6 AS TR) 4 A
T ASMURMEA B 2 5%, WK, HPO, B b UK, B8k
K,HPO AL BRZ] PAL DFR K CHI 3G PERTCH AEXT A
ZHICHA AR AL B AR TS R R IR X fR 4
BT, X AT BE 5 K, HPO, #4525 UFGT i1,
HRPUR LS ZRE R, HEH R A AR
R4S & PAL DFR CHI \UFGT 5% Z Fili it 2 []
VERI R S5 S0 R [l 25 40 AE AR P A0 S0 il A T 25
5, MK, SO AL , PAL . CHI \UFGT 15 E 5 JC4T AT
XF REZH FIAS AT XS B 2H 354 it v, e LR AR T
RPUH B o o B X TR R 2 5
FEK, SO, AL S A6 7T 28 1 i S R R v i fe Oy B 2
(R JRLA

PREAL ] 5525 2 5 nl A U i L HUR AR G
PER EUT Rl A NI T R A RO T
PRHAETE R G MR R HK,SO, A BT 1| 5255 2
S AAE R SR MR ERA SR, [
BF, IR 28 2 506 1A () T 25 0 I 2 300 1 A T) 1
S Rl A OB AR, AT R R AR B AR e AT R
B, AP AS B INZ SR NE L,

S E Lk

(1] WA ERE R A 20 A B R B RRl 412 511 % Rt
[ EB/OL].(2018-10-20) [ 2020-07-25]. http://www.fao.org/sta-

tistics/zh/

(2]

[3]

(7]

(8]

[19]

[22]

ZHEZE HyhEk RS . T H R S A6 SR AT K
Wb A L[] R BRI A, 2020,26(3) : 53-62.

JEZEK M, ZORB C, MERKT N, et al. Anthocyanin Management
in Fruits by Fertilization [ J ]. Journal of Agricultural and Food
Chemistry, 2018,66(4) .753-764.

TRIELE 38 ¥, TR FOR IR 4540 et AN A= BT R I 0F 5 ik
JR[J]. 24 ,2019,41(2) :388-392.

¥oOuR EER, R 7. BH ARG R 5 R
JE[J]. iRk ,2010,31(23) :401-405

iKW SRR FR. MR H B I B I B ST SR [ ] L
AR ,2017,45(17) :1-5.

PRI, sh Ay, 2R R 45 MBI 0 H e & R A
YR VER AR B2 [ J]. 07 AR 34 4k, 2013,24(3) : 759-
763.

SEEOMS, 22 mL X0 PR AR AT X T A R R RSO
IR [ J] LIl 24 ,2016,32(1) :84-89.

TIBAE, 5Kk M, VMY, 5. EERER R 23E T 5
P H SRR ARE i ()] A E SRS TR, 2018, 24(4)
935-946.

FHFUR ST 2P A T AR 7 B I I 5 )
[J].zmRFHE,2011(4) :21-23.

ZHA J, KOFFAS MATTHEOS A G. Synthetic production of antho-
cyanins in metabolically engineered microorganisms; current status
and perspectives[ J]. Synthetic and Systems Biotechnology, 2017,
2(4): 259-266.

SRS, bR, BSR4 B R T S AR v 20 L B
9 14 C ALY SR 0 [ )] A8 55 5 TR AR,
2002,8(3) :335-339.

BRELSR BHE AR AW, AR, P UK OIS SR 2 X R IR
RINXBREE L 1 ST R T EEWI] b E S8
2011,25(3) :164-165.

AT, 5 A R, A5 RS B AR T R
PR BORERE IR AL SRR [ J] AR Al R 22241, 2018, 37
(2) :43-49.

TR AR ZRIEAS, AF. PPAEXT B R R R B L
LI AR, 2014,47(5) :946-954.

ik AR BIXEILERALEL AR R A M [ 7] Al R
JHiR,2012(8) : 150-151.
MR, ROk 5%, VFocig, 4. B4
rhE SR, 2018 ( 1) :32-36.
S A TRt B 7K ST X 0 A8 SR 52 5T B AR 4 5
[D].F@M AR A, 2019.

sk OBE,ERTVLR L EEMICEXY T EESe (hFER A=
IEIRAT IS T ] Bl B2, 2012,58(4) :23-25,28.
o8 IFINNIR, E B A X S BT RN mT].
I Pa Rl ,2019,47 (1) . 78-81.

KR EE S, mAEER T EH S mEE
S AL EARBTFE[ ] oh A 2@ 4, 2020, 36(17) : 26-
30.

HOM, s T

A5 R AR [T

S BRI S BUACLR E E HR



1388 LA AR e % 4R 2020 4F 45 36 % S 6 M
BRI M) bAT: Bhef it 2017.343-350. B R TER X RAFFE [ D] R PRI K, 2010.
[23] YAMAKAWA O, YOSHIMOTO M. Sweetpotato as food material [34] GUOJY, ZHOU W, LU Z L, et al. Isolation and functional anal-

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[33]

with physiological functions[ J]. Acta Hort, 2002(583) ;179-185.
XA R SR AT, A R R T SRR IR AR R AN
AV T ] EAR SR, 2006(8) £ 156-157.

MRS, SRR B A, 55 SR (A S U 1] 2 A O
RGP G R [ )] Al 2015, 36(6) :246-250.
TR, LAY RS, 5. BRG] T SR = 5 e
BLI ] A TR S AR A4, 2017, 23(1) ; 208-216.
AKOELHUAREE, R KA FRARXS T A B E M
RVA FePERR2m [ 1] LR B, 2016, 44(5) : 138-139,
195.

G o SRR BETVE A HITGEER LT AL E SR e E R
L RS B [ 1] PG ARAl~# 4, 2007,16(3) :100-104.
POMBO M A, MARTINE G A, CIVELO P M.Cloning of FaPAL6
gene from strawberry fruit and characterization of its expression and
enzymatic activity in two cultivars with different anthocyanin accu-
mulation[ J]. Plant Science, 2011, 181(2) :111-118.

BRA R AR, 5. 3T AR LRI R[] T
AR, 2018 ,46(22) :118-122.

MBI, O, A AR AT AR A R IR R K R
ﬁﬁ?ﬁiJ?*[J] A2 ,2019,35(5) :1246-1253.

DL, 2R R ARG S A KOS R R AR
”’i‘ﬂﬂﬁfﬁi[ﬂ PRI 2223 HARBLAR) ,2006,31(4) :
162-166.

Bt O HE [ Ipomoea batatas (L.) Lam. | £ AR S

[36]

[39]

[40]

ysis of chalcone isomerase gene from purple-fleshed sweet potato
[ J]. Plant Molecular Biology Reporter, 2007, 33(5) ;1451-1463.
KATSU K, SUZUKI R, TSUCHIYA W, et al. A new buckwheat
dihydroflavonol 4-reductase ( DFR) , with a unique substrate bind-
ing structure, has altered substrate specificity[ J|. Bme Plant Biol-
ogy, 2017, 17(1) :239.

SOEHE B, ML, AR S0 H R A A BE 40 [
IR 2k B BRI P S AL T AR AR SC M [ D). b O AL 27,
2011,44(8) :1736-1744.

XG5 A H 22 [ Ipomoea batatas (L) Lam. ] fE AR EW &
BAY ST IRERTSE [ D] FE P TERIRF,2010.

GUO J, ZHOU W, LU Z, et al.Cloning and characterization of the
¢DNA and promoter of UDP-glucose: flavonoid 3-0-glucosylirans-
ferase gene from a purple-fleshed sweet potato[ J]. South African
Journal of Botany, 2016,106; 211-220.

ANTONIO G L, MASARU O, TATSUHITO F. Temporal and spa-
tial expression of genes involved in anthocyanin biosynthesis during
sweet potato [ Ipomoea batatas (1..) Lam.] root development[ J].
International Journal of Plant Sciences, 2006,167(2) ; 249-256.
LIU Y, ZHANG M, MENG X, et al. Photoperiod and shading reg-
ulate coloration and anthocyanin accumulation in the leaves of-
maluscrabapples[ J]. Plant Cell Tissue & Organ Culture, 2015,
121(3) : 619-632.

(TSR REER)





