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The suitable potassium fertilizer rate in spring maize
in hilly area of central Sichuan Basin, China
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Abstract ; [ Objectives] A field experiment was conducted for two consecutive years (2013 and 2014 ) to study the
suitable potassium application rate for high grain yield and potassium (K) use efficiency, to provide a scientific
basis for K management in spring maize production in the hilly area of central Sichuan Basin, China. [ Methods]
A spring maize cultivar Zhenghong 505 was used, and a randomized complete block experiment was conducted with
five K,O application rates of 0, 45, 90, 135 and 180 kg/hm’, in the base of application of N 225 kg/hm” and
P,0; 90 kg/hm’, respectively. Plant samples were collected in big trumpet period, silking stage, filling stage,
mature stage for the determination of plant dry weight and K contents. The plant K accumulation, K translocation
and use efficiency were calculated. [ Results] As applied K increasing from 0 to 180 kg/hm’, the grain yield and
the agronomic efficiency of K increased first, then gradually decreased; the K physiological efficiency and K
recovery efficiency decreased. The K uptake efficiency, K fertilizer efficiency and partial factor productivity
reduced significantly except K harvest index. According to the simulated results, the maximum grain yield of maize
would be obtained in K,O application rate of 96. 1 kg/hm’. For production of 100-kilogram grain, it needs to
absorb K,O of 1. 55 kg. K was mainly absorbed before silking stage, the percentage was 72. 7% —88.9% of total
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K uptake, in early filling stage there was still a relatively high absorption and accumulation. Most K in grains came

from transfer from nutritive organ, and higher application of potassium fertilizer resulted in higher potassium transfer

to grains. [ Conclusions] Under the experimental condition, the optimal K fertilizer rate was K,0 90 kg/hm’ for

high yield and high K use efficiency.
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Table 1 Effect of different K treatments on overground

parts dry matter weight of maize

PN ULNSE B2 I e
K,O rate  Big trumpet  Silking Filling Mature
(kg/hm*) period stage stage stage

0 2.68 d 6.11 be 11.01 e 15.55d
45 2.95¢ 6.28 b 13.41 b 16.67 bc
90 3.40 b 7.16 a 14.58a  18.60 a
135 3.59a 5.90 cd 12.44 ¢ 16.95b
180 3.68 a 5.63d 11.61d 16.45 ¢

7 (Note) : %5 5 W 4E 1Y 44 {H The data is average of two
years; [AJFIEE G AN E/INE FHREFR IR 2 735 5% B 2 K Values
followed by different small letters in the same column are significantly

different at the 5% level.
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Table 2 Yield component and yield of maize under diffenrent K application rates

Jiti 8 (kg/hm® ) AT (RE% LD TR THHE (g) 774 (kg/hm?)
K, O rate No. of ear row Grains per row Grains per ear 1000-kernel weight Yield
0 18.75 b 39.02 be 731.39 ¢ 258.28 ¢ 8726.05 e
45 18.82 b 39.50 ab 743.23 b 264.51 b 9009.75 ¢
90 19.23 a 40.00 a 769. 46 a 272.68 a 9494.77 a
135 18.84 b 38.84 ¢ 731.54 ¢ 267.98 ab 9095.45 b
180 18.65 b 38.97 be 726.77 ¢ 266.78 ab 8854.45 d

£ (Note) : ZEHRAWAEAGFEAH The data is average of two years; [6) 5 5045 Jg A A)/ING FhEF IR 72 5358 5% 5 3% /KF Values followed by

different small letters in the same column are significantly different at the 5% level.
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13, mkb 22 2y 172 R DUESEAR B RS AT R E IR E I AOR R e 25, X R B
WEMR LB, B AR B R B XN U AR AR XN o Y] K45 | K90 | K135, K180

£3 FRABHENERTFNETRBZREIHRE (%)

Table 3 K content in different organs of maize under different K application rates

A Y Jit #  (kg/hm® ) EX oy TERE HERE N

Growth stage K, O rate Stem and sheath Leaf Tassel Ear Whole plant

PNUIL/NEE G 0 2.700 c 1.925d 2.626 a — 2.260 c

Big trumpet period 45 3.196 a 2.073 ¢ 2.570 a — 2.547 a

90 2.842 be 2.096 be 2.408 b — 2.431 b

135 2.758 ¢ 2.143 ab 2.531 a — 2.436 b

180 2.985 b 2.196 a 2.411 b — 2.569 a

i 22 1] 0 1.035 ¢ 2.074 b 1.371 b 1.889 ab 1.536 ¢

Silking stage 45 1.367 ab 2.251 a 1.412 ab 1.726 ab 1.704 b

90 1.255 b 2.137 b 1.396 b 1.677 b 1.593 ¢

135 1.513 a 2.154 ab 1.465 a 1.940 a 1.775 ab

180 1.496 a 2.261 a 1.411 b 1.776 ab 1.787 a

TSR 0 1.392 b 1.696 b 1.142 a 0.791 a 1.069 b

Filling stage 45 2.024 a 1.799 a 1.082 b 0.677 b 1.126 a
90 1.843 a 1.778 a 1.039 be 0.725 ab 1.120 ab

135 1.384 b 1.687 b 1.061 be 0.673 b 0.976 ¢

180 1.842 a 1.807 a 1.026 ¢ 0.696 b 1.131 a

TR EAR 0 1.076 ¢ 1.224 ¢ 0.229 a 0.487 ¢ 0.684 d

Mature stage 45 1.340 b 1.336 ¢ 0.231 a 0.519 b 0.769 ¢
90 1.396 b 1.519 ab 0.239 a 0.522 ab 0.793 be

135 1.371 b 1.464 b 0.204 b 0.541 ab 0.815 b

180 1.544 a 1.579 a 0.207 b 0.548 a 0.858 a

1 (Note) : ZEHRAWAEAFEA{H The data is average of two years; [6) 51| 504 Jg AN A/ING FEEF IR 72 735 5% 3% /KF Values followed by

different small letters in the same column are significantly different at the 5% level.
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Table 4 Plant K accumulation of maize under

different K, O input rates

AR Ko a2z HEH] R
K,O rate  Big trumpet Silking Filling Mature
( kg/hmz ) period stage stage stage
0 60. 68 e 95.41d 118.68 d 107.32 d
45 74.99 d 108. 68 b 150.94 b 131.42 ¢
90 82.74 ¢ 115.95 a 162.77 a 148.69 a
135 87.44 b 106.52 be  123.28 d 141.36 b
180 94.60 a 102.31 ¢ 135.43 ¢ 140.72 b

P (Note) : 45 58 B 4E 1) - 44 { The data is average of two
years; [f]FI R 5 A [l /NG 52 B 7R 22 538 5% .3 KF Values
followed by different small letters in the same column are significantly

different at the 5% level.
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Table 5 Effects of the K application rates on K utilization of maize

T . m e A
Kome Kok MR ROEREC RMHR RERRR OSBEMCR (R

(ke/ho) (ke/ke) KUTE KHI KUPE KAE KRE KPFP
(ke/ke) (%) (ke/ke)  (k/ke) (%) (ke/kg)

0 144.91 a 81.62 a 26.81 a — — — —

45 127.13 b 69.26 b 24.63 ab 2.92 a 6.70 b 53.47 a 200.22 a
90 125.22 b 64.00 cd 23.17 b 1.65b 8.74 a 46.01 a 105.50 b
135 120. 36 c 64.67 ¢ 24.74 ab 1.05 ¢ 2.87 ¢ 25.24 b 67.38 ¢
180 114. 66 d 61.76 d 24.23 ab 0.80 d 0.81d 20.24 b 49.19 d

73 (Note ) : KPE—K physiological efficiency; KUTE—K utilization efficiency; KHI—K harvest index; KUPE—K uptake efficiency; KAE—K
agronomy efficiency; KRE—K recovery efficiency ; KPFP—K partial factor productivity. £5 35 5 W4E A 44{H The data is average of two years; [F] 515
Wi Ja AN PR 22 573K 5% 5K Values followed by different small letters in the same column are significantly different at the 5% level.
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R 6 ARMHETREFHDE N EEAFRRIFEIE R I FF LR STt R

Table 6 Transfer of K in maize and their contribution to total grain K absoption under different K application rates

BB (kg/hm®) RS (k/hi®)  HIRBGER(%) PRI (kb)) RS TR (%)
K, O rate K translocation amount K translocation efficiency Grain K absorption K contribution proportion

0 15.76 b 21.09 b 28.60 b 54.37 b

45 27.99 a 29.00 a 32.00 ab 86.01 a

90 5.22 ¢ 5.71 ¢ 34.28 a 16.30 ¢

135 3.86 ¢ 3.6l ¢ 34.89 a 10.65 ¢

180 3.26 ¢ 3.46 ¢ 34.71 a 10.34 ¢

VE(Note) : 25 R NPHAERYF-II(E The data is average of two years. [R5 5455 A F/ING FREFR R 22 %3k 5% W 3E K Values followed by

different small letters in the same column are significantly different at the 5% level.

SIS VR T BVRTR 00 A R g 5
SRR R A1 85 T 0T 00 A T F2 5 95
T, FLLEFRG R TR EPRLAV R 9 TR, M T
B 17

3 it

3.1 HEREX EXEEHEM

RN R T R AR A K R B
TR 45 B FR I R, O FORMIRR g K 3
B BEGE O S A R A R 2 RN R 5
A EIE G ZR , B N0 A A 2 2 R R 4K 15 Ak
o, WK S BT S R , ELE 13 AR K
WEATTT LA 2 AR L b X B 4| B B R oK
o ARG AT FR RN T 1. 2% ~
9.2% BXHTABIF SR MK, EEAA%™ E
TR b PR SETRSE R B, B LA B PR, 1
FENRIE A 4. 68% ~ 14.35% A& F kS5 1E BT,
A - 1 A5 B 3 7 IR 7. 0% ~ 14. 0% , X 7]
et Z Rt bR EE . AR . R KR
3y RS PN AT SRR I S ne i
SIS AT LS 2 A T R K B AR o 7 e g
5.3%~27.7% , KB EH5 2 HA—5, AWK
W], T 5 B R DR L 7 ek B it 0 k-
SN ARFREEIG I, T BN SR 5 I AL AL
X SET ARG R AT, MR YR
W, i AV FRAE T SRR S 0 T Sl , ]
LIAR F KB T 9 R R 2ok @ Tk 57, &
A AP AT A A R e e A
FF A PR B T ) Bl i A 4 I
IRE B E IS a, IHE K b R4 R i, T4
ISR A SR, S 4 s AR B HLL 2 37 %
SEABERRALIE 7, M — B AL BRTEAR RS . 364k

R DEAT 6 A 1 R, B4R 4 o A At R K B
B K AR AE R A ) TR RO IR gk
RIS R TR T BB 3, il i SR MR L B AR 5 €O,
LT 5 04 %5 v 1 pH M, 12 2F T 06 & W R 1k e
CO, MYRML" TR R Bk T B A SR, &
Tl P80 IS 2 TS 3o A T 5L A A o 7 M
TS A J5OR TR TR i 1 20 2 MR 0 K
FPRL e EUNE P S0 A o O 3 e 2 e, i P
Soy IR SRR SRR RS R O SRRk
WgEE B RORIEIRTY B SRR R R
BRI B E AR K R E, T E
ot it 0 B T R ) b 4 P s e K/ (Ca™ "+
Mg™* ) B IE PO AE 3 B R W A i 22 il 6 K g i
K*Fl Ca>* + Mg 4 B ] 2% 381, 5% Wi 6 R 8 3% 5
P R R R SRR R TR
3.2 MBI EXEEFANZN

TR Z I FRICR A B IR TR AR A K R
Fe AR T S BAT B AR o R SR A
SR A ) TR B B A A B R M R 5 bk AR
R KA A 7 B S R B, D — 7 T A A
T KT S AR 43 BE , T A oK ™ 5t iy 42
B AR LR . AE R MCR AR B
P 2E 7= 1R R 3RR 7% 4 BRI 20 0 B2 i 4845, 7T
DA MAAN T F 0 T 4 3R A4 0 % B i ) P R4, oA
WIFFE 2B, B 25 7 1 Bt 450 2 P 38 T 3 T
W ZE AT AR B 90 ke/hm® B, B = R A B 5
I BRI A 25 R P S A

R (9505, — 00 U8 T AR 2R B, — 6
DR TERBE MRS IR, Mg gk
B, R RS BB ERIR, Wl A A
B R R AT, BRI O R R T R
82.8%~95.5% , MR {UA LRWIL, 2%
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&, FORXHE 2 A W 3R A I 22 i SE AR, 22 )5
B B R R R M, 2 SCIR A BT ST A
R KPR 52. 4% — 100% B AR T8 R 1
iz, AWFRETRE], N B A F K 22 Fi
W RE AT MO EN72. 7%~ 88.9% R
(R I AL = EAE I 22 i, V2R ) AT e
WORR R TR RE FP R R RSOk IR T8 v |
M

3.3 MEREXIFRIRERKENZIY

Bt A P AT (R 4R R, 5 R AR X 57 43 1A W i
MRS RC S R AR K AL, IER IR 24
TERZWTR B B2 X ZMIEADITE . AT
HHE IR, B 100 kg FORFFRL, T2 N2 P, 0,
tK,0 fy 31139 i fal A 4 gk s BF ST S
FKAA T 100 kg FRRIFEEE N 1.954 kg, P 0.376
kg, K 1.390 kg, ZSAF5T sk 2013 4FF1 2014 4E 1)
FEAR SRS , B4 100 kg FRFFRLFE R
e K, 0 43510 1. 460 kg Fil 1. 638 kg,

AHIFGE T R IE LT 5057 U ) 1145 4l ST 4
FE) B AT Fe b g TR Je K i A 22—, 7E (]
— M S HERT T AR AL, AR 25 R R S
P2 Ao AR S XA P s A 2 L
I I A A 2 DRI At ot A A AR A S X A I
AR 5 i — 2P BT

4 4t

AT, A B A IE REA R fe 1k KA
RS 2R RIS, T AR I #% 75 FR A B AT AR
[EFFRLI PG 2, S m e ia it | BRia R | FRas TTmk
AR BAM IR, T i B i B8
RAFRL= | BRSO AR | 2R 7 AR A2 5 2%
i AR AR 25 1R D1 AP e A R A i
AR RZAE 90 kg/hm® 7645,
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