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Abstract: To analyze the coupling effects of water and potassium on the growth of sweet potato, and to increase the

yield and water use efficiency of sweet potato by scientifically
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EETE  IRAO =l B AR R HE L 309 430 H (CARS-
11-B-15) 5 2% 46 PR A7 ok (& ) B 8F % 3
(201203013 ) ; YLIR 4 AR Ml B 27 B Ji R 5 1] 2 8 K
TH [ CX (14)2005]; H %K A AR 2 2 4 0 H
(31401337) ; EBRHE YD E ST & VESH (IPND)

regulating water and potassium, the pot experiments with
controllable water and potassium factors were conducted. Three
levels for the factor of water were designed: 50% of field mois-
ture capacity (W50), 75% of field moisture capacity (W75),
100% of field moisture capacity ( W100). Three levels for the

(JIANGSU-11) factor of K were designed (by the content of K, O in 1 kg dry
B/ W (1983-) 4, T AR A 11, BIF5E 54, soil): 0 mg/kg (KO), 150 mg/kg (KI150), 300 mg/kg
EEH ST N H A S SR, (E-mail) (K300). Results showed that there were significant coupling
1983hui@ sina. com. cn effects between water and potassium. In the study, sweet potato
BWAEE FERIE (1964-) , 5 VTR T W+, BT under W75-K150 treatment obtained the highest root yield, and
b, ERNE R Z FRRAE Y R 35 S g, (E- its water use efficiency was higher than others. Potassium and

mail ) mtjqq@ 163. com soil moisture showed antagonistic effect on water use efficiency



AR KT R AR £ 6k R EE Rk K 2 TR R 5 ) 1295

under drought condition, while, the application of potassium would relieve the water loss caused by the increasing water

condition with normal water condition. In the sufficient water condition, the high yield sacrificed with the controlled inputs

of water and fertilizer. Combined the results of yield with water use efficiency, the treatment of W75-K150 was appropriate

to produce sweet potato.
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. I AIREK & 18. 37% , A LI & & 18. 75 ¢/kg, Bl
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52.00 mg/kg,pH {H 7. 05,

R FH 2R HRAE , 2E VLI ARl 27 B 1 50 R
N (119°13"21" E, 31°44'03" N) BEAT , KM T 7 9 k)
RS, PR T RESE XU, ALER O R AR TR S OR AT (=
28.5 cm HA% 28.0 cm) Al T &G FLAE THEK, 48
%+ 15 kg, SIEENR SR MK A, #E 3 d, U
BT R LIRS KESS), T 7 AMAIMHEA 2 R
PVCE(BEHAT em . K30 em, BREAK 6 cm,
FIFH 82 4 8 VR FTE T i R i B K) | B
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R DE K,

RIS AR 2 AEF (R, FK
S 3 AN UK ] KRR K & 1Y 50% (W50)
(SEBR S KR 9.2% ) | ) ft K5k 1Y
75% (W75) (PR S K E R 13. 8% ) HIAIE K
FEK 219 100% (W100) (3£ Br 4 & K & N
18.4% ) ; #IALRE 3 /K01 kg AT 10 0 mg K,0
(K0) .1 kg KT +Jii 150 mg K,0(K150) .1 kg AT
4% 300 mg K,0(K300) . >RH K FIHIESLEIT,
A KO DA S TC e WA L35 1, g3k 9 A4
PR Kb 3 AR TR T4 NMEF
IR IR PEEURE S B AR 108 1~ A0 HAL Wit
FHEIHATE, 2090 1 kg KT L5t 100 mg N1 kg
AT 4t 80 mg P, Oy, MK FAIRZE (& N
46% ) FRERER (M4, & K, 0 52% ) \WEIRES (4
Mral, & P05 12% ) , ¥— R 2k
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Table 1 Coding numbers and the exprimental factors of water cou-

pled with potassium fertilizer

AR (r=1)

-1 0 1
+HEK A (BRI KRB E 8, %) 50 75 100
Jii4 i (mg/kg) 0 150 300

SEN

1.2 MEmMESAZX

2.1 R&4H R AM#EROES Y ( Yaxin-
1102, 4650) X H 2 /96 A Rtk A, i3
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1.2.2 A#E HEHEHSZE 0 R T
BB IR FIZTTAR (Vi BB AR 2 K, A AR )
PEFs T 23 BIFREE &, 105 °C A& 30 min Ji 75

CHEEME TR, AR, PR 5 6 fim
it T,
1.2.3 =& K- LayRuy A A& (WUE,)
WUE, =VE 7=/ AR KR
1.2.4 F#EoB(R/THH) HEREWL, BIH
U T PR 5 M b A e ) T A ) L
%,
1.3 HESIT

BARGE 43R ] Excel 2010 1 SPSS 16. 0 %k
PR B B 22 T L% A Duncan” s 35
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M HAERARZE , AFRHHHET R SR
(G.) [FI A2 £ HEK o A4 2 52 m, B =%t G,
(58 H AR A B B K 6% ) 3 1 4
KA FIF R FT AL, B E ST GRS 1
KA T R 5 (W50) il i E 4w T 6.,
AR IE# HEK (W75) Fl5e oK (W100 ) B8 2 11
AN B, KR Z R H g R
(T,) BRI AR 50 S AL B A S i — 3, Bt 25 1
B KRR 3 R A B E R A T TR
PF T ZE I BRI I F SR T K 41 T
F14) 7% [ S5 ) R A

TERG R (A F IR ), BT H B o & R
(P,) B W3 ERON, 5K B 3% F3L
N, K AR A B s BAE . 76 14Ky
oA H R e KK A 509% s, P, i it 4 e 384 T
T3 e, Bk ) 2K s 3K o33 i ) ok
Fk i 75% i, AR H = P JC B R £3EK
530 i ok H ) S5 R FE K 5 100% B, A it £ 4k 24 1
JiEHR 150 mg/kehb Bl P 43 = T i€ 300 mg/kgkh
B, AR EBKFEREX I EHEA
e 3 FEAGON BTG B A BAE T, A A K P
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Tk ) 5 R A5 7K e 509% F1 75% | 45 e 40 Ak B )
WA 25 5 76 K & o H a) i KR K i
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AT 150 mg/kghb 3,

Table 2 Main effect and interaction for photosynthetic characteristics of sweet potato in vigorous growth stage under treatments of water cou-

pled with potassium fertilizer

T oK it B i P,[ pmol/(m® - s)] G, [ mmol/(m? «s) ] T.[ mmol/(m? -« s) ] C,(pmol/mol)

W50 KO 8.46x1.73¢ 86.62+10. 74¢ 1.97+0.22¢ 253.07+21.63d
K150 6.79+1.33¢ 160.44+23.79b 2.92+0. 19d 366.81+32.94ab
K300 6.45+0.65¢ 156.71£15.69b 2.90+0.24d 372.32+5.35a

W75 KO 13.14+0.97ab 227.81+21.23a 3.66+0. 14¢ 353.2+7.57abe
K150 12.46+2.13b 209.28+5.89a 3.72+0.07¢ 358.64+22.50abc
K300 12.10+1.46b 203.19+22.99a 3.54+0.30c¢ 348.42+6. 17abe

W100 KO 15.13+1.07a 203.96+6.44a 4.27+0.11b 336.34+17.72bc
K150 14.26+0.55ab 202.28+25.35a 4.53+0.22ab 332.12+14.34¢
K300 13.74+0.77ab 219.06+15.44a 4.65+0.24a 358.01+8.98abc

W50 . =38 7K A F R 5 R K 1 50% 3 W75 - 3685 7K Sk F ] S5 KA /K 19 75% 3 W100 ; 398 557K & ] 35 R R 7K 19 100% 5 KO
AT (K, 0) 0 mg/kg; K150 Hi4T i (K,0) 150 mg/kg; K300 ; i#i it (K, 0)300 mg/kg, [FIFIAR [T RE TR A R AL B 22 5k 5 0. 05 %7K

F3 AHEBEVHERAHASHENIHEUARLZEER
Table 3 Main effect and interaction for photosynthetic characteristics of sweet potato in expanding growth stage under treatments of water

coupled with potassium fertilizer

T K5y it P.[ pmol/(m? - s)] G.[ mmol/(m? - s) ] T.[ mmol/(m? - s) ] C;( pwmol/mol )
W50 KO 7.73%0.75 ¢ 82.08+7.26b 2.18=0. 14b 236.80+13.03a
K150 10.05+0.79b 112.81+11.29a 2.85+0.23a 267.73%30.32a
K300 13.680.45a 119.82+7.50a 3.1420.10a 233.33£12.76 a
W75 KO 12.91+0.64 a 100.94+12. 17a 2.95+0.08 ¢ 248.51%25.45 a
K150 12.9120.17a 134.56+9.23a 3.30+0. 19b 231.12+16.31a
K300 12.530.63a 160.57+9.05a 3.7120.19a 264.32+8.02 a
W100 KO 13.45+0. 66a 150.07+8. 18b 3.56+0.40 b 244.20+14.52 b
K150 14.1420.74a 165.04+3. 89b 3.870.09b 254.00+7.43b
K300 10.66+1.09b 194.18+3.54a 4.33+0.09 a 290.84+14.48a

AP 2 TE, RS RIFERER R AR A BN 22 5352 0. 05 3% KF,

TRBA IS IURETLR R R ARG R, T 6 KPR,
AT RESFUN CTBIAKITE a2 TLIE F R, X5 Bednars 2% A1)
SOREARHS U BRI AN AP SR AL gppmrgess BB, AR S T A G
P Yo 5 UN ERETREN ¢ g T RME R, BEWTE T IR
POIRIDEE T 22 AL, BRIy oy e oyl T 26 PR LI X
RERW, FELAMTHE P, G,.T..CBERI, H AV B
HCHEW 3 T 5 (MK I RARK ) cmm oo e g gy
B S0% ) I BVRAE TSI, “CALGH BRI 5 age o o i g6 o g A0 1
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18 T IFEK A3 SRRt B 2 2 4> PR K RE S P S
T EAER PIHE SIS A (R 4) L 455
Ab PR H R 5, #E N T O0 IR IEAS [H A
Hom v

y=by+b,x, +byx, +byx, 2, +b, % +bx) (1)

FRAE 2 3 452 A 2 M H R A b, 730 b, =
371.82, b, = 34. 10, b, = 30. 16, b, = 51. 09, b, =
-108.31,b,=-25.86, 7 Y [a] 95 AIR[ Ay .

y=371. 82 +34. 10x, +30. 16x, +51. 09x,x, —
108. 31x2-25. 86> (2)
F4 KHOMPEBESRWEMEEM~BLER

Table 4 Structure matrix and yield results under treatments of wa-

ter coupled with potassium fertilizer

5 x % Xy XXy x| x'y Y
1 1 1 1 1 0.333 0.333 359.37
2 1 1 -1 -1 0.333 0.333 199. 89
3 1 -1 1 -1 0.333 0.333 182.14
4 1 -1 -1 1 0.333 0.333 231.01
5 1 1 0 0 0.333  -0.667 278.27
6 1 -1 0 0 0.333  -0.667 221.77
7 1 0 1 0 -0.667 0.333 384.64
8 1 0 -1 0 -0.667 0.333 312.31
9 1 0 0 0 -0.667 -0.667 367.95

g W RO v, 'y A3 LK G5 B — IR — DI, x, ', 3 9
SRR — YIRS K BB AT, ¥ Sy H SR P
M S Rl LIEH, B REE F =731 06>
Foons.5)= 28. 34 IR B b 35 7K F-, BRI AT DR %
BRI H PR = AT i, R 5 WoR, &0
W B E K (P<0.01) , 1 B 122 45 10 AR 400 75 B
U R Tt — 2507
*5 FEEAFENEZHGR

Table 5 Yield regression equation and its significance test

R ST R Al BTy F B
B 47 676.05 5 9535.21  731.06 ok
Xy 6978.22 1 6978.22  535.01 s
X, 5 456.95 1 5456.95  418.38 o
X%, 10 439.39 1 10439.39  800.38 s
X1 23 463. 64 1 23463.64 1798.94 s
Xy 1337.85 1 1337.85  102.57 o
A 39.13 3 13.04

Je¥ill 47 715.19 8

o RN B (P<0.01)

2.2.2 EHREHHAFEHRA BHTRIFPER
R G0t To i L M G i A 2R T DA AT LA TRT I 2R
B o (B /N B LA A% TR 30 H S AR = i 1
SR, AEAIRIS T BN 4 3K o 55 1+, T
LA o, (8 — PRI ] 9 22 B4 X L3R 3 16, 1>
Lby 1, 1by 1> 1bg |, 156 BH A= 3E 7K 43 %k B 38 7= 4 R 4%
B A R S B 1 R — R T R A I 47 v
DI, b, >b, >0, T B $ R 137K 43 254 it 4 S
XoF 77 i S I 22 TE RN, HLK 43 B3 77 800 K F
it B

XF A 7R (2) #EATRELE , RISR Y X x, A, 1Y

#Mﬂﬁ%,ﬁé\%:o,%:o,ﬁ%ﬂ%xlﬂéﬂxﬁgﬁg‘i%
1 2

PRI HOK o A A AT

;i=34. 10+51. 09x,-2x108. 31x, =0 (3)

X1

%:30. 16+51.09x,-2x25. 86x,=0 (4)
2

B (3) Fil(4) IR GRS 6, =0.384 4,5, =
0. 962 7,435l 7 A - HEK 43 2 Ry L3S KR
FH [] e KK i 84. 61% | Jiti Bl 124 294. 41 mg/kg,
BIEIZ A 1T AR A e B AR 7= i (Y, o
B oo, T, AR AR R 0T LAAS B e o bR = i (Y, )
9392.90 g,
2.2.3 RATRSE A B ST B KA SR A
Jita B B v, 2 KT B GRS -1 .0, + 1 43 B A DT 2
(2) SR B, XPHUR = i S BN (3R 6)
F6 TS EGMMEHIEN HEHR RO EER

Table 6 The interaction effects of soil moisture and the application

amount of potassium fertilization on sweet potato yield
LK A
1 0 -1

it B Ak

1 353.00(355.37) 376.12(378.64) 182.62(178.14)

0 297.61(288.27) 371.82(375.95) 229.41(233.77)

-1 190.51(197.89) 315.80(308.31) 224.47(225.01)
TS AR SRR T Bt R DR B () , 96 % O BT R
Il A U 1) A R AR P ()

2 6 1l LLE eI K -, H3K 5
SRR 7 i S e B AR S S T SR BRI A T
FEAS K AT 554N B 0 H S AR 7™ 1 (5%
M AT, 71 (385 7K o ) KHF K &2 50% )
IR, 7 it B A 3 T e 5 R AR B I A
O ( - 585 7K at oy W ) 5 e KoKt 75% ) Fi 1 (358
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Tk H R KRR K 2 100% ) 7K, 7= 2 B it 44
KM — E 30 o WA R 2E R, 7 O
(3 K R ] e KAF K & 75% ) /K7 F it B
i1 R0 ZKF- RN IRAR /N T 7E 1 ( 3K &y H
] B K AF7K i 100% ) 7KF- Tt B0 1 A1 0 7K 8 [|] 3
R, AT UL >4 - 3K 43 F £ o H JA) A R R K o
1009%% Hsf it B 10 38 7= 55 AR BH 888, T 49815 K o
(B 5 KAFAK R 75 % B3 St (150 mg/kg ) F 384 7
RORAH ., AR L7t 1 (300 mg/kg) 7 2t 4 i A Bl
B o TEANIA] 3K A B B0 i 2 8 SEPREAR p=
AL GBI A AR — 5, S R T Rk
SRCEP B 3 e P A T Y R A K
AU AR A VE R 2 - R . EARIRIR 45
T, UA 55 K & o HJR) fe KA K B 75% |, it 21
HH(K,0) 150 mg/kghbFH i~ fc i o
2.3 KE$FRBENTYWRSE(R/T E) W
AT N, H SIS U E S WOk
BR(FT), HEESKE R R KE 50%
I it B0 T g K0T Y R/ T (X5 G S 35 3800, T ol 22

£7 KSMFEBENHEFYRSE (R/T E) K550

WIHEER 300 mg/ kb BRAY R/ T H 18 2 5 T A it B Xt
MR UEIHAE TR IR AR T, i
BRXSH PRI B 2 A 32 B ) R,
By Kk B )5 KRR 7K & 75% B it 40 6 3
FIAFCIIA G R/ T (B2 W R 35 7 BE K 30 it 44
PR R/T (B 0 35 & T AR AL 38, 156 I 7F + 1
IK Ay A ) e KK A 75% i, i b3 Fnh 358
KX (A RE R T A 4 S B e T R
Jits PR AR RS TR A AR AR
BEAF ) T A AR K R A K PO R
T T E Y PR PR R K, £ K S H
] e R AF7K it 1009 B, 3% A4~ A= 5 40 PR it 490 Ah 382 1
R/T B3 (P<0.05) i TR Ab 3, H 7€ 1 10
g7 K i 40 150 me/kg B ik B % B3 K P (P<
0.01), 5 HA 78 + 3¢ 5 /K B oy 1 18] f5c K 5 K &
100% I, Jiti FH 3 S B0 AR (150 me/kg) AT D)2 5 Al bR
R/TAE™" ARIERR K AL A 90 v R ) AR G2 i, ok
B AR K B ) SR

Table 7 The effects of water coupled with potassium fertilizer on dry matter distribution (R/T) of sweet potato

BLWER/TH)
KAk B Ak
Hil] IE ] fig 3] A
W50 KO 0.32+0.03g 0.75+0.02e 0.97+0.02de 1.38+0.03¢
K150 0.32+0.04¢ 0.62+0. 04e 1.48+0.04c 1.58+0.04b
K300 0.32+0.03g 0.46=0. 05f 1.22+0.05cd 1.71£0.04ab
W75 KO 0.21+0.04h 0.46+0.03f 1.12+0.04d 1.75+0.07ab
K150 0.21+0.03h 0.62+0. 04e 1.25+0.07cd 1.92+0.03a
K300 0.21+0.03h 0.61+0.03e 1.24+0.30cd 1.87+0.05a
W100 KO 0.19+0.04h 0.51+0.04f 0.65+0.04e 1.12+0.02be
K150 0.21+0.03h 0.61+0.05e 1.25+0.03cd 1.29+0. 04cd
K300 0.21+0. 04h 0.72+0. 04e 1.28+0.04cd 1.61+0.03b

FAb B 2 T, [RIBIANIR] TR R AN R b B 22 55K 51 0. 05 B FKF

2.4 KEFBEXHBEKSF AMERN N

& 1 AT LAE Y, W75-K150 Ab 3 i H 27K 43 F)
FHRR R, BEE IS K3 &, A KOE X H 2
KRR s & A28 4k, 7E KO /KF,3 A4~
AN 3K A 554 197K 3 R R R o KB/ ik
BRI A W50, W75>W100 ( P<0.05) ;K150 7KFF,
/502 W50 1 W75 4b B i 2 & T W100 Ak B 1 78
K300 /KR, W50 \W100<W75,

B K AR SR 5 R 5 KA S
Ko FETRFMT, B AF T 42 = H 21K 5
FHRCE TR IR Bk (W75) I it 81 e 4 1K
S FIFBCR R ANt K ) B A i 22 5% 7F
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