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Abstract: [ Objectives ] In this study, maize yield responses to potassium (K) fertilizer in Jilin Province and the
regional difference at the scale of ecological zones and counties were estimated, based on the big data of field
experiments in Soil Testing and Formula Fertilization Project, aiming efficiently to provide references for high
and stable yields and high use efficiency of K fertilizer in local maize production. [ Methods ] The data were
collected from the treatments N,P,K, (+K) and N,P,K, (-K) in maize “3414” field experiments carried out in

Jilin Province during 2005-2013. The yield response, agronomic efficiency (AE) and fertilizer contribution rate
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(FCR) of K fertilizer and their regional differences were estimated at ecological zones and county levels. The
relationships between maize yield brought by K application, FCRs and the basic yields were established to
determine the effects of K fertilizer on maize yield and the regional difference. [ Results ] In the —K treatment,
maize yields ranged from 3.29-14.5 t/hm’ and averaged 8.44 t/hm’ in eastern humid mountainous area (EHMA),
ranged from 3.77-15.3 t/hm® and averaged 9.45 t/hm’ in central sub-humid plain area (CSPA), and ranged from
3.89-12.84 t/hm’ and averaged 8.11 t/hm’ in western semi-arid plain area (WSPA). The K fertilization
significantly increased maize yield across the ecological zones, with averaged yield increases of 1.31 t/hm’
(18.1%) in EHMA, 1.06 t/hm’ (12.2%) in CSPA and 1.30 t/hm* (17.4%) in WSPA, respectively. Under current
optimal K fertilizer management practices, the averaged AE of K fertilizer was 19.7 kg/kg in EHMA, 14.6
kg/kg in CSPA, and 20.2 kg/kg in WSPA. The values for FCR of K fertilizer were 13.9%, 10.2% and 13.3% in
the three ecological zones, respectively. Statistical analysis results indicated that maize yield response were
equal among different ecological zones, but yield increase rate was significantly higher in EHMA than that in
CSPA. Both the highest AE and FCR of K fertilizer were observed in EHMA. A significant positive and linear
correlation was observed in maize yields between +K and —K treatments in each ecological zone, the model
equation was y = 0.769 x + 3261 (R* = 0.616™) for EHMA, y = 0.883 x + 2158(R*= 0.757"") for CSPA and y =
0.873 x + 2328(R* = 0.637"") for WSPA. Meanwhile, a significant negative and logarithmic correlation was
observed between FCRs of K fertilizer and maize yields in —K treatment, these model equations were y = —28.4
In(x) + 270.1(R* = 0.348"), y = —-15.9 In(x) + 156.1(R*=0.172"") and y = —16.3 In(x) + 160.6(R* = 0.123™),
respectively. Compared with the other ecological zones, with the increasing of soil K supply capacity, EHMA
showed larger increase in maize yield in +K treatment and greater decrease in FCR of K fertilizer.

[ Conclusions ] The maize K fertilizer management in Jilin Province should be optimized based on regional soil
K content, natural climatic conditions and crop responses to K fertilizer. At the present stage, more K fertilizer
should be applied in EHMA to enhance soil K supply capacity and ensure high and stable grain yield.

Key words: Jilin Province; soil potassium; regional difference; potash use efficiency; maize grain yield

Fo [ L R HA RIRAE R . ARV i A L
PEOMATRAIE, ARACHBIX LS R S A X R R, H

0 2 9 ] 5 50 1 G R ) 3 7
PEFIN, 1981—1983 AR TR A4 = WA FE IG5

&, BERE mT AR R R ORI BN AR R A
T LUK Z ATt FH AP AL , 3 4F R 2R L i X L e gp %
Bk, X AE A P R S R, AL
DX IR R % 3 BR AN PR 2R S5 — T, e B A BT

VA Bk, M 1T, OF — A2 3 [E PR
ZE Wy AL 5K B A e A IE R R, R E R T R
BRESHEEE. Wik, WH/EYhE e r

B PR B AR K 22 5, GO AR B A DXk i
Tt FH A v AT R R SR R AR R R ) LA
HERE L,

FARX RN T RERK, A7 H AT FRE
PREOEP Z W B 7E 1.84~2.77 kg ZJa], L THEE
SRR, K s E A g it
FEW, AHEMATEE R RAERER, BELE
ER AR L s ie 1, B bRy . STt
EREE T, e K™ i POFPRL AR B2 XA 5
JiTR, 20 20 40 AECHT 60 AR AY P IR 4 P AR AL

R, T A B 7 A LA B VT M X B, AT
BREAE (K,0) “F2114 7™ 10 kg, HIGKK ML (6.6
kg). KILH T (3.8 kg) FIZARILHLIX (1.6 kg), TP
At b s D RN G R D X TR P AR, s AR
AN 25 2001—2005 AL . KRHEVFIBEPT 100 A4~ H
(SR, FOKFRIEH 116 kg/hm?, ~FIHIAEL
RIHEN 5.7 kg/kgo MIFESFPIET 2010—2012 4F
77 £ 373 A HEERE & B, FKGE e Ay 3 5~
9~4079 kg/hm?, LIIL T8 (1532 kg/hm?) 1 L AR i
ik (383 kg/hm?), FLBEAFCIATREEITA “34147 oK
JERGR S &, 2 PR EA 19.7 kg/hm?, +
e 2 5 5 HURGE o T J6 R b X R Kt AR
SERATHE T 7.9%, 37 TTERFE IR 2R R 4
AR 7.0% F19.5 kg/kg™ o L LA UL, AS[E b X FNAR
ARIE] T A 3G 77 SO0 AR W B 25 5 . AR
R E FE KT, w6 KR RO
BN BRI T A, ASTR) A 2 X 2 [ it 4 A5 1) 22 5



8 44 EH, AR T TR N B X 2 1337

WATERE e LA DX I IR %) £ Ak 85 HER 3 R0OF)
PRAtHE 3. ABFFGHE S /3T 2005—2013 4F ] 5 M
“34147 FOKH AN A, RS L E SR
JE 1 T K 0 7= B N R IR A R, dr &
Kt A5 1 XoF S LA AL B R 7 A e Y 25 S, R IX
SRR P DA BC  0ite FH R IS

1 FRSIE

ARBFFTAEB 2005—2013 40+ e 5 it AR 1t H 7
TARE IR 1110 4> “34147 F R HERRL, PEH
bR 6 (N,P,K,) FIALFR 8 (N,P,K,), 435lic A it 47
(+K) FIAHEHR (—K) AbF, FIERIG ) pr e . X
B4 Boak e g 5 A0 . BRI — e, &K,
o P = R X T HORE ) 4 T A
S 116 mg/kg (24~374 mg/kg). 130 mg/kg
(34~320 mg/kg) Fl 123 mg/kg (42~292 mg/kg), HAlh
SRR A B DL SR A [ b DX K ) B
(K,0) 2R E (- 1), FhilHb X%k -
MR EE, Bra BT E T 66 kg/hm?, 77.8% ) E:
ML 74 kg/hm?, F-¥35 74.4 kg/hm? (28 5% RECH
5%), B N FIETH (80.4 kg/hm?) 1M Fe Al HAcTi
(66.9 kg/hm?) . PUHFHLIX P2t #1514 69.9 kg/hm?
(ESRECN 13%), BSRZERER, sk
ik 77.0 kg/hm? T E AR @A 2L 47.5 kg/hm? . ZRFK
Hu X it B BRI A, P28 67.6 kg/hm® (8 5 R EL
H9%), 20% [IE T T 74.4 kg/hm?® i 30% H9-E-T7
KT 66 kg/hm?, BRiHR 22 740, FrA g pi Ak 3t
A BEIEHE 2, R P PEEHLIX A F A

Jit
K fertilizer rate (kg/hm?)
[ <66

] 66~70

I 70-74

B 7478

Il >78

0 100 200 km

AE (N) B0 518 155, 177 #1162 kg/hm?®, “F3#
HE (P,0,) HIHEM 518 62.2, 72.0 F1 72.2 kg/hm?,

B 6 3R B0 B 1R 5 . RSO SRR AL
PR A b 5 TR DA Kb I Ty 32 . KR SR AR S
Frr=mille k., SR 5% ES A
BEAE S — e, Hr, &S0 2Rk
mr:

BRAE A~ F| % (agronomic efficiency of K
fertilizer, AE, kg/kg), F&HNAIMEHH & T3 nmVEY)
KR =&, Bl AE = (Y — Y,)/F, Y N8 XAEY ™
i, Y, A XY R, F O,

A RE AR A= 7= 71 (partial factor productivity of K
fertilizer, PFP, kg/kg), FEHABAIEPACI A ™ H1E
YrkrRir= i, B PFP = Y/F,

HAE BTHR % (K fertilizer contribution rate) =
(Y=Y)/Y x 100%.

2 HR550H
2.1 ENREREXEE K~ EHN

MR K I A7 it B A R DX 2 S 1 e
B, AR EAERARE (82). Meif 5%, %
DX K i RT3 - R > AR > PEER
AREER AT, R L PUESER 27 54 i R
8.44 t/hm” (3.29~14.5 t/hm?). 9.45 t/hm? (3.77~15.3
t/hm?) 1 8.11 t/hm? (3.89~12.84 t/hm?), % . Pi#k5
HER 2243 B 1.01 A1 1.35 thm? 40 =K
[X 38 5 K477 43 4 2 9.75 t/hm? (5.27~16.90
t/hm?). 10.51 t/hm? (5.40~15.84 t/hm?) F1 9.41 t/hm>

1 EHEEREHENREER

Fig. 1 County scale differences in K fertilization rate of maize in Jilin Province
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Fig. 3 Maize yields in —-K (A) and +K (B) treatments and their relationship in the different counties of Jilin Province
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Table 1 Maize yield increase and K fertilizer use efficiency in the different regions of Jilin Province

o Jif i 3% ~2H % (ke/k: AR TR (%
X - B . afﬁm 4 .E.Fﬁi Zz+$JFH$(4g o) HUKID @@( 0)
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(t/hm?) (%) efficiency contribution rate
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One-way ANOVA Independent variable
BT 25341 (P) [ERSiy 0311 <0.036" <0.001* <0.001*"
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# In UNTANOVA, the concomitant variables were maize yield in —K treatment for yield increase, maize yield in —K treatment for yield increase rate,

K fertilization rate for agronomic efficiency and maize yield in +K treatment for fertilizer contribution rate, respectively. *—P < 0.05; **—P <

0.01; ns—Z=FAE3E No significant difference.
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Fig. 4 Maize yield increase (A) and yield increase rate (B) of K fertilizer applied in the different counties of Jilin Province
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Fig. 5 Agronomic efficiency (A) and fertilizer contribution rate (B) of K fertilizer in the different counties of Jilin Province
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