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Effect of potassium application on the decay rate and
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Abstract In order to investigate the effects of potassium application on root rot rate and carbohydrate content of sweet
potato during storage. sweet potato varieties ‘Shangshu19’ and ‘Xinxiang’ were taken as study materials. Five
potassium rates (0, 75, 150, 225, 300 kg/hm?, named as Ko, K;, K,, K; and K, , respectively) were applied at
cutting day and 30 days after cutting. The rot rate, nutritional quality and amylase activity of sweet potato roots were
measured at 14 C and 85% relative humidity for 0, 15, 30, 60 and 90 days after storage. The results showed that:
“Shangshu19”’ of K, treatment and ‘ Xinxiang”’ of K, treatment displayed better storability performances at 18.25% and
23% . During the storage, the starch contents of ShangShu19’ and ° Xinxiang’ decreased firstly and increased
afterwards, while the soluble sugar content firstly increased and then decreased. Among them, the starch content of

“ShangShu19” of K, treatment was the highest at 82.05% . The fructose and glucose content of *Xinxiang” of Kj
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treatment was significantly higher than those in other treatments. Therefore, application of potassium fertilizer(K, O) at

the concentration of 150 kg/hm? can effectively reduce the rot rate of sweetpotato during storage and maintain good

nutritional quality.

Keywords sweetpotato; potassium; fertilizer; storage; carbohydrate; amylase
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Table 1 Rotting rate of sweetpotato roots from 0 to 90 days during the storage %
il Jb J& £ % Rotting rate
Variety Treatment P& 0 d P75 15 d P75 30 d IF 5% 60 d It 5 90 d
K, 0.00£0.00 a 0.00=£0.00 a 0.00=£0.00 a 0.00=£0.00 a 25.244+2.02 b
K, 0.00£0.00 a 0.00=£0.00 a 0.00=£0.00 a 0.00£0.00 a 28.5742.86 a
19
K, 0.00£0.00 a 0.004£0.00 a 0.00£0.00 a 0.00£0.00 a 18.21+1.82 ¢
Shangshu 19
K, 0.00£0.00 a 0.002£0.00 a 0.00£0.00 a 0.00£0.00 a 28.2542.83 a
K, 0.00£0.00 a 0.00=£0.00 a 0.00£0.00 a 0.00£0.00 a 18.934+1.89 ¢
K, 0.00+0.00 a 0.00+0.00 a 0.00+0.00 a 0.00+0.00 ¢ 30.41+2.74 b
K, 0.00£0.00 a 0.004£0.00 a 0.00=£0.00 a 16.67+0.17 b 35.4243.54 a
DA
o K, 0.00£0.00 a 0.002£0.00 a 0.00=£0.00 a 0.00£0.00 ¢ 25.004+2.5 ¢
Xinxiang
K, 0.00£0.00 a 0.004£0.00 a 0.00£0.00 a 0.00£0.00 ¢ 22.6942.27 ¢
K, 0.00+0.00 a 0.00=£0.00 a 0.00=£0.00 a 33.43+3.34 a 34.6840.35 a

H:?%'T‘ K(»\Kl »KZ xKB
#,P<<0.05, FH.

Ky it 0075,

150,225,300 kg/hm? #f ALt H 8, A I/ G 5 B AR U SR AS 7] b BR7E ) — Db 8¢ IeF 309 22 5 f

Note: Potassium application rates are 0(K,), 75(K;), 150(K2) . 225(K3) and 300(Ky) kg/hm?. respectively. Different lowercase letters

after each value indicate significant differences in the same storage period of different potassium fertilizers at P<C0. 05. The same

below.
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b BRI UE R R T A ab R, Oy 82, 05%.
SO KWK LK AR TE R S AE L 15 d B ik
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W5, 30 d B8 2 i KAE . A 3. 36 mg/g; ‘R 197
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FEWE 90 d J5, “RIZE 197K, \ K, &3 Y JLms & &
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K, b3 m T Ky 4b ;<0 %K, A BAE# 30 d

K, Ab H A RO S B R e T Ol Ak B O

ik B B KRME . M 2. 57 mg/g; TENE 90 d J& 1.43 mg/g.
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Table 2 Starch content of sweetpotato roots from 0 to 90 days during storage %
o b 3 VEM % & Starch content
Variety Treatment g 0 d I 15 d I 30 d It 5% 60 d IF 9% 90 d
K, 72.6940.53 be 65.5940.22 b 71.7240.21 b 73.7940.16 b 80.4740.90 b
K, 73.3040.31b 65.8740.47 b 65.9740.24 e 75.9340.21 a 80.7540.40 b
R 19
K, 75.2440.96 a 68.3540.06 a 70.8540.67 ¢ 72.4840.25 ¢ 82.0540.39 a
Shangshu 19
K, 73.79+1.28 ab 67.46+0.58 a 72.9240.08 a 72.0340.10 ¢ 79.0140.20 ¢
K, 72.4740.73 be 61.7240.81 ¢ 70.1640.48 d 74.0640.39 b 78.9640.34 ¢
K, 73.9940.19 ¢ 63.6540.57 ¢ 70.7840.25 a 70.7140.51 ¢ 73.9140.26 ¢
K, 74.7340.66 ¢ 64.3440.37 ¢ 66.9540.41 ¢ 74.6540.06 a 75.9440.29 a
L
o K, 74.7440.24 ¢ 66.5340.44 b 69.0240.43 b 72.874+0.32 b 74.9740.10 b
Xinxiang
K, 77.8940.21 a 68.4140.31 a 69.5240.67 b 69.7040.28 d 64.4040.11d
K, 76.384+0.52 b 66.2640.40 b 61.5940.06 d 68.78+0.44 e 75.76+0.14 a
£33 RO~V IEERREBESE
Table 3 Fructose content of sweetpotato roots from 0 to 90 days during storage mg/g
o Kb 3 Jo Wi & & Fructose content
Variety Treatment I 0 d 3 15 d I3 30 d I3 60 d It 58 90 d
K, 1.56+£0.32 a 2.4240.83d 1.5940.12d 0.8240.22 e 0.71£0.26 ¢
K, 0.8340.09 d 2.65+£0.11 ¢ 3.36£0.12 a 1.6240.26 d 1.104+0.08 b
F# 19
K, 0.79£0.08 e 2.324£0.92 e 2.55+0.10 b 2.99+0.12 a 1.85+0.06 a
Shangshu 19
K, 1.2240.11 ¢ 3.1240.40 a 2.424+0.13 ¢ 2.83+£0.37 b 1.7940.13 a
K, 1.2840.17 b 2.77£0.14 b 0.53740.06 ¢ 2.02+£0.13 ¢ 1.3140.46 b
K, 1.3040. 26 ¢ 1.9340.12 ¢ 0.95+0.06 e 0.8940.33d 0.86+0.12 ¢
K, 1.774+0.12 a 3.894+0.20 a 2.37£0.25 b 1.3740.12 b 0.74=£0.20 e
7
i K, 1.3540.27 b 1.6340.08 d 1.39+0.14 d 0.73£0.11 e 0.8540.16 d
Xinxiang
K; 0.59+0.16 e 1.5740.11 e 1.4440.10 ¢ 1.2140.22 ¢ 1.4340.23 a
K, 0.96+0.32 d 2.21£0.61 b 2.57+0.12 a 1.4640.21 a 1.1840.09 b

2.4 MEHENMHENEBEEEESENZN
W 4 PR, TIE 197 F 077 45 4b B 7E I 5
W) A A A SR R BT TR, R
197K, Ko (K, AbFRAENG# 15 d J5 3k 2 45 K AE 4351
o 1.48.2.21 12,01 mg/g. Horb K, Ab 34 %) b5 &
BEERT K AHET K, AH; 19K, 4
FRAEI8 30 d WP A S Fe KAA . 7 2. 26 mg/g; "1
197K, AbFEAE I 60 d BHAFI A, R 1. 53 mg/g;

I3 90 d J5 . R EE 197K, Ab I B0 F A 0 3

THABAL R, 1. 05 mg/g. 0744 B AR
Wml&s d B3k B e KAH L 43008 1.57.3. 13,1, 46,
1.39 F1 1. 85 mg/g, Hivh K, &b P4 2 4 & &= 0 %
BT K, 4HE, KR K, 48, FHERK, o8, &5
K, AbH s ZEI 90 d J5, S0 K, JK, AbHI A
i i T A AR B 43305 1,30 1L 32 me/ gl fH
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Table 4 Glucose content of sweetpotato roots from 0 to 90 days during storage mg/g
= R b 3 #5249 B & 5 Glucose content
Variety Treatment I 0 d I 15 d I 30 d I 5% 60 d I3 90 d
Ko 1.39+£0.24 a 1.48+0.32 d 0.7840.10d 0.7240.06 e 0.3740.21 e
K, 0.80=+0.25d 1.82+0.07 ¢ 2.264+0.17 a 0.794+0.05 d 0.58+0.11d
F# 19
K, 0.66+0.21 e 1.2840.11 ¢ 1.3740.26 ¢ 1.5340.27 b 1.05£0.12 a
Shangshu 19
K; 0.95+0.10 ¢ 2.21+0.04 a 1.5440.09 b 1.5840.09 a 0.954+0.21b
K, 0.9840.18 b 2.01£0.13 b 0.5540.03 e 1.11£0.32 ¢ 0.6140.04 ¢
K, 1.16+0.32 b 1.57+0.08 ¢ 0.83+0.28 e 0.9440.27 d 0.73+0.04 b
K, 1.2240.07 a 3.13+0.21 a 1.7440.08 a 1.164+0.16 b 0.7440.15 b
L
o K, 1.164+0.11 ¢ 1.4640.21d 1.1340.15d 0.6840.35 e 0.7140.04 b
Xinxiang
K; 0.63+£0.04 e 1.3940.16 e 1.3140.06 ¢ 1.1140.29 ¢ 1.304+0.08 a
K, 0.7740.13d 1.85+£0.22 b 1.73£0.10 b 1.3740.19 a 1.3240.07 a

2.5 MHEMNHEMEBEHEESEN MW

W5 PR, TIE 197 A0 77 4% 4 HH 7 U 5
W ERE & B SRR TR TR BES, CHE
197K, (K, (K, ABEAE I 30 d ik 21 45 KA ﬁz\”lJ
5 7.86.9.76 F17.04 mg/g, H K, 4bFE R A
BEHT K, MK, 4M; B 19K, K, Auiﬂh
Ji 15 d B35 B B KAE 4358 6. 74 Fi1 8. 99 mg/g.
H K, b PR 5 0 T K AR 7EINE 90 d

CRE 19 KWK AHEA RS R R SR TR
fl b3, 4350 h 5. 62 Fl 5. 48 mg/g. (H W # 2 [b] 2%
SABE, OF KK, K, AAHELERE 30 d Bk
B KAH, 4350~ 14. 09,13, 37 1 16. 17 mg/g, H
K, RS R R EE T K MK, AR 0
K, AbBEAEN 58 15 d B3k 81 B RAE L 4 20. 17 mg/g;
TEW G 90 d J s <0 7 7 K, Ab 3B RS & ROk 2 0
KAE .4 17.60 mg/g, .3 & T HABAL B,

x5 IMEO0~90 dHERREESETL

Table 5 Sucrose content of sweetpotato roots from 0 to 90 days during storage mg/g
S Fi Jb TEME & # Sucrose content
Variety Treatment P23 0 d s 15 d 3 30 d Tt 60 d I3 90 d
K, 3.61+0.25 b 7.23+0.06 b 7.86+0.11b 6.714+0.44 a 5.6240.81 a
K, 2.5540.314d 6.92+0.85 ¢ 9.76+£0.42 a 4,9640.70 e 5.4841.07 ab
R 19
K, 3.55420.35b 6.93+£1.32 ¢ 7.04£1.03 ¢ 5.55£1.17 ¢ 4.18%£1.13 ¢
Shangshu 19
K; 3.08£0.12 ¢ 6.74+0.62 d 5.5041.08 d 5.4341.03 cd 4,02+1,09d
K, 4,.3540.53 a 8.99+0.65 a 4.63+1.10 e 6.0040.12 b 5.274+1.20 b
Ko 3.28%0.80 ¢ 11.30£1.21 b 14.09+0.88 b 13.58+0.91 b 11.72+£0.82 b
K, 4,29+1.25a 20.17+£1.20 a 12.60+1.25 d 12.344+2.67 d 10.874+1.08 ¢
LA
o K, 3.964+0.52 b 10.84+1.24 ¢ 13.374+1.02 ¢ 12.954+2.00 c 11.814+2.15 b
Xinxiang
K; 3.11+1.23 ¢ 8.6340.80 e 12.514+2.06 d 14.3540.92 a 17.6041.94 a
K, 2.9840.09d 9.76+1.69d 16.17+1.38 a 13.17+0.72 ¢ 12.13+1.08 b
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2.6 BFESEXH B E o W E NI
W 6 FrR, RS 197 4 A 7R VR 8] -3
YBGTEME SRR BTHE TR R, Hoh, R
197K, Ky (K, AR FEZEI 5 90 d B 3k B e /IME L 433
4 7.02.8.81 F1 7. 05 mg/(g « min) ,{H = [a] 22 F
ANEE., FE 19K, K, L HFAEI 60 d B ik 5
B /ME PR 7.22 F19.5 mg/(g » min), H K, &b

P o-JE R BT PR S T K, AREE, RG] 30~60 d
HCRTE 197 & A FZH B o TE B T TG P bR R R
Wi, W 0~15 d K0T A AL AL Y o TE K il
R b R R, B AE 15 d Bk B i/ ME L 45
AR TC W 25 . BAENEL 90 d 5. O F Ko K
AEFRIY o UE K IS R AR T A A B, 43 5
7.1 M7.7 mg/(g * min),

F6 M 0~90 d HERR o-EMEGE S

Table 6 Alpha-amylase activity in sweetpotato roots from 0 to 90 days during storage  mg/(g * min)
i A Ab 3 - TEH BN M Alpha-amylase activity
Variety Treatment I 0 d o 15 d P 30 d P75 60 d I3 90 d
Ko 7.5840.20 b 10.83+0.76 b 14.13+1.80 b 10.25+0.39 a 7.0241.67 ¢
K, 11.46£3.41 b 11.10£1.07 b 9.63+0.56 ¢ 7.22+1.19b 12.3643.22 a
R 19
K, 18.8442.15 a 11.57+0.44 b 19.9843.25 a 9.50+0.27 a 11.23£1.05 ab
Shangshu 19
K; 18.33+2.39 a 15.81+2.43 a 21.0140.31 a 9.81+0.23 a 8.81+1.13 be
K, 8.65+1.74 b 10.984+2.71 b 14.47+0.04 b 9.904+0.54 a 7.05+1.38 ¢
Ko 40.62+5.43 a 8.93+0.11 a 13.96+£5.22 b 20.33+1.99 a 20.83+8.32 b
K, 32.49+6.48 ab  12.9846.33 a 10.8040.20 b 16.0745.20 b 31.55+1.95 a
D
o K, 32.0048. 24 ab 11.41+£1.61 a 24.374+1.00 a 15.4042.44 b 7.10+0.83 ¢
Xinxiang
K; 33.084+1.90 ab 11.70+£2.07 a 23.724+4.20 a 8.46+1.04 ¢ 7.70+0.93 ¢
K, 28.66+7.26 b 13.6144.41 a 11.734+5.43 b 10.26+1.31 ¢ 20.38+8.92 b

2.7 MESIH B E p-E M EFEENZE
W7 FR, RS 197 0T 4 b BETE IV
OIE) B-VE M WS T B A R R R, R
H 197K, (K, Ky Zb3 3-5E R BTG P AETRE 30 d A
SRE| B KA. A Bk 112, 27,139, 65 F1 141, 25
mg/ (g * min), K K, K, 2b# B F & T K, kb3,
‘R 197K, AAFEN K 0 d Bk B i OKME. R
131.47 mg/(g » min); ‘R 197K, 4b B B-JE ¥y il
Ve AR g 15 d B 3k B B K fH. 103,52
mg/(g * min) ;7EN 0 90 d 5, ‘T 197 K, .K, &k
PREY B-UE By B OG PR W R T A A B, 4 ) R
120. 64 1 98.12 mg/(g » min), “.0F K,.K, &b
BEAE M 0 d B3k B B KA, 40 31 143,74 Al
146.06 mg/(g* min), WZE LB F EH., ‘OF’
K, K, b ¥ 75758 30 d B ik 2] & KA. 29 R
143.70 1 135.41 mg/(g * min), & JC i & 221,
COFK, A B AR 90 d mFak B A oK (E, M
132.87 mg/(g * min), ‘R 197 M0 FF 7 45 4k

LI 90 d J5 BT M Wl I R AR T IV O d B B-vE
P i Pk ELB-VE B R R O ) B T
o= JE A9 il I M
2.8 HERRPBHEASERRSRENBSE
oE 0Lz P
BRI AT BUE Ry I 5 T s A OGP A B 4 S L
P 8. MU GRS R 5 IO B R TE B i R
e i 2 IE A 56 (P<C0. 01) . 5 S0 45 25 0 L B-TE ) 1
o A R OG

3 3 18

TR i B R BRAR P R B R SR W) T
EHEMRAUEEN R, AU Ta R R i E
19710 77 4% Ak BRI R0 () 0 by 5 & B TR
W bt AT PR S B TR T R, XS ARGk
IS g B 5 45 2R R B 33K 2 el T A I 40
I 87 A 250 I e 5 B 45 K 20 1 A 5 0 i i
A5 B A BP0 A5 1 DR O R I, TV M
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Table 7 Beta-amylase activity in sweetpotato roots from 0 to 90 days during storage mg/ (g * min)
it A Kb P B-VE Ky BE1G Pk Beta-amylase activity
Variety Treatment I 0 d I 15 d P8 3 0 d I 60 d I 90 d
K, 86.06+4.34 b 99.29+14.71b 112.274+11.46 b 57.2840.20b  46.68+1.85 b
K, 131.47411.01 a 77.06+£9.34 c 41.12+2.92 ¢ 46.79+13.87 b 120.64+8.39 a
19
K, 138.82+10.56 a 95.2546.25 bc 139.65%5.63 a 90.904+23.37a 98.12£6.25 a
Shangshu 19
K; 134.714£9.60 a 120.32+22.44 a 141.25+1.58 a 90.26415.41a 56.69+£2.86 b
K, 84.09410.34 b 103.5246.49 ab 95.654+1.44 b 89.06+6.29 a 47.4240.70 b
K, 143.74+12.29 a 50.05+2.77 b 95.804+3.93 b 131.97%+9.93a 126.01+8.38 a
K, 146.06417.54 a 108.37+4.93 a 84,13+£2.74 b 123.07%£3.41 a 135.00%12.06 a
D
o K, 139.29415.51 ab 102.62+10.43 a 143.70+£1.71a 116.07£2.44 a 20.82+2.80 ¢
Xinxiang
K; 134.64+16.38 ab  98.34+9.01 a 135.41+8.09 a 52.6344.86 b 41.644+21.72 b
K, 118.98+1.33 b 95.61416.24 a 67.794+3.00 b 74.1045.99 b 132.87+4.11 a
8 BEEEERHAREMBHEXESNT
Table 8 Results of correlation analysis of rot rate with nutrient composition and amylase
i H Jig 2 2 TE B b ] 7 W T o TE H i B-VE M it
Item Rotting rate Starch Fructose Glucose Sucrose Alpha-amylase Beta-amylase
Rotting rate
VE B 0. 437 *x 1
Starch
Ly —0. 318 *x 0. 557 %% 1
Fructose
% —0. 318 ** 0. 655 %% 0. 783 *x 1
Glucose
THEHE 0.129 0.514 *x 0.12 0.278 xx 1
Sucrose
o VE 3 il —0.119 0.169*  —0.161 * 0. 059 —0. 150 * 1
Alpha-amylase
B-UE M Tl —0.204 *x 0 07 —0.061 0.156 » —0.173 » 0.757 %% 1
. o

Beta-amylase

TR % e 050 FRIRTE 0.05 A1 0. 01 K- I A,

Note: * and ** indicate significant correlations at 0. 05 and 0. 01 levels, respectively.

ETbe BRSO GERY & MRS B R R R AR i ER A R AT AR R IS P B A
HOIAB —E G — S TE R R AL E T FRIATY . Nabubuyaa %9 HFE R W] REME H 22k
FOR A TERY . LA H EARN E R E O R A AP A RAMERE , Hom e H R T S
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i TRVE R R Al AT P Y )
FEME S TR AR S R I 1974
Ab BRI COBE & R T L E T AR T T
PRI BT 197K, AbBEAEIN R 90 d J5 ERE &
8 AR T b Ak B AEL 0 A R P e A K, A
HFRAEM K 90 d J5 EME & S B AIK . [l i, I v 2%
PG00 € 3 197 2 90 d J5 K, (K, AbH e b
R, DT R 19745 Ab B AL AR IR T AR
e SRLOBE | T 2 H ATS I Sf T R ANR A  F aXR RL y
S R 7 O A 24 BT S A R AR K R U
T AN W5 Ak Ry W 43 o T O S I 30 0 I O T AT T
K DR 5 Rk R 1 AR L X 5 R 4 AT N 5
SRR B, W RS YR i A AT X A K
TR PR R B B BB AR A A it
JIE Bk kil 40 R 25 B A R AT T MR A

AWFFEH AR 90 d )5, T 197K, 4bHE
COFEK, A SNE AR S B & T A b
PR LR I 22 B0 A i i O P 3R BN A 1 ¢ R
197K, AbBRFN 00 A K, Ab R, A L A4 SR 0 0 %
& = B K. Bolouri-Moghaddam 5% 1Ay & Wk
JIE F0 TR B R — S SR OB T R S 2Rk A4 AL
Tk LA I 5 4 B REE RS 3 2 A= B OH- A OOH- H H
B T8 BT AL o DA i $5E e AR A T

o= VE A3 TR B 93 Tl A T 5 RS O R 4 ik 1Y)
FERG, b pEm R E N E O R T, 20 A
50 AFEARE RN H b 2 B 45 20T 2 o Hup m] s
AR 57, B S P vh BT by Wl 2L [N 3R 5k
7 A | 22 Bk LB IR L HLARAR 105 0 ABA ZE 191
S0 IE B L AR A B RE B R R o TE B RN
B-VE A I M L DT AIE 6 VE B K A . TR 197K,
(4 -G K93 TR B3 Moy Il 0% 1 7 U M0 T B v T
oAt AL B ¢ AF K B o TER A BT RS T
I3 I ) 4 3 I T A Ak B L a3 T B S R TV RS
W HE19VK BT REERS, EHS D E
IG5 T 0 AT K, TR i A, H R M
S E T A AR,

SR 19O A IR R R, VE R R R AR
BTG LTS T S R kR LT
S T A vl R A v T W R
R IO RS T OO I
BO197K, Ab AN 0T K3 Ab B A SR A A
D T A B M A B 197K, b
BRVE Ry & i 0 T b B,

A Bt P BIC RE A AR e H S RO SRR L
2] W 5, RO S I O DR A R B T
AIKEE 150 kg/hm? BYHFAE (K, O) Jy e A 50 AL it
FHHTE
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