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Abstract: [ Objectives ] Appropriate plant density and fertilizer application rate are important factors to achieve
high yield and fertilizer efficiency of crop production. We studied the suitable combination of plant density
and potash application rate for the spring maize production in Northeast China under semiarid climate area.

[ Methods ] A field experiment was conducted from 2018 to 2019 in Qian'an County, Jilin Province, with maize
cultivar ‘Fumin 985’ as tested material. A complete block design was used, including plant densities of 60000
plants/hm’ (D1), 75000 plants/hm’ (D2) and 90000 plants/hm’ (D3), and potassium application rates of K,O 0, 60,
90, 120 and 150 kg/hm’* (recorded as K0, K1, K2, K3 and K4, respectively). The accumulation, distribution and

FsHER: 2022-01-11 EZHE: 2022-05-10
EQWE: HHRERIVAHA TR A mEHIE (CXGC20212Y004).
BZ A : fLENAN E-mail: kongll2020@126.com
*EIEIEH M E-mail: exceedfhvfha@163.com; #&# ] E-mail: xinpengxu@163.com


https://doi.org/10.11674/zwyf.2022021

1756 R R R L S 28 &

translocation of NPK, yield, benefit and K utilization efficiency of maize were investigated. [ Results ] Under
the same K,O application rate, the highest maize yield and benefit were recorded in D2 treatment. Compared to
D1 and D3, D2 increased the average maize yield by 8.1% and 5.3%, and increased the benefit by 10.3% and
9.4%. Regardless of plant densities, the maize yield increased with the increase of K,O rate; however, the yield
and benefit increase were similar under D1 when K,O was =90 kg/hm’, and under D2 and D3 when K,O was
=120 kg/hm®. The K recovery efficiency, agronomic efficiency and partial factor productivity decreased with
increasing K,O application rate, but they remained higher in D2 than in D1 and D3 in the same K rate. The
planting density and K,O rate had significant interaction on the accumulation of N, P and K before and after
silking stage. D2K3 increased the accumulation and transfer of N, P and K to the grains before silking stage, and
increased the assimilation of N, P and K and their contribution rates to grains after silking stage. The correlation
analysis showed that the accumulation of N, P and K before and after silking stage and the grain yield were highly
significantly correlated (»=0.636—0.971), and the correlation coefficients after silking stage were higher than
those before silking stage. [ Conclusions ] Planting density and K fertilizer interactions significantly affected
maize yield, nutrient uptake, translocation and K-use-efficiency under drip irrigation with integration of water and
fertilizer in the semi-arid region of Northeast China. The best combination was planting density of 75000
plants/hm’ and K,O rate of 120 kg/hm® under fertigation.

Key words: drip-fertigation; spring maize; plant density; potassium application rate; yield,

potassium utilization efficiency; benefit
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Table 1 Maize yield and its components under different plant densities and potassium application rates
2018 2019
L Fet i MO TRE (9) Pl s MR TR (9
Treatment Yield Ears Grain number 1000-grain Yield Ears Grain number 1000-grain
(kg/hm?) (No./hm?) per ear weight (kg/hm?) (No./hm?) per ear weight
Dl KO0 9875 ¢ 59000 a 580.8 ¢ 326.6 ¢ 9605 ¢ 59500 a 5779 ¢ 320.0 ¢
K1 10879 b 58500 a 603.9b 341.8b 10554 b 58500 a 592.40b 334.1b
K2 11295 a 59500 a 614.5a 3512a 11015 a 59500 a 6179 a 341.1a
K3 11396 a 59000 a 6184 a 350.5a 11072 a 59750 a 620.0 a 3439a
K4 11465 a 59750 a 620.6 a 350.6 a 11162 a 59750 a 6199 a 344.1a
F-4J Average 10982 59150 607.6 344.1 10682 59400 605.6 336.6
D2 KO0 10819d 74000 a 507.3d 324.1c¢ 10613 d 74000 a 486.3d 311.1¢
K1 11520 ¢ 73500 a 5273 ¢ 333.0b 11206 ¢ 73500 a 504.5¢ 3219b
K2 12044 b 74000 a 5482 b 33560 11581b 74000 a 5179b 32520
K3 12494 a 74000 a 562.5a 339.0a 12048 a 74000 a 5312 a 331.6a
K4 12533 a 73750 a 565.0 a 3409 a 12192 a 73750 a 5329a 333.0a
F-14 Average 11882 73850 542.1 334.6 11528 73850 514.6 324.6
D3 KO0 10099 d 88500 a 426.5d 305.5d 10019d 89250 a 409.2d 305.5d
K1 10887 ¢ 87000 a 4389c¢c 3173 ¢ 10693 ¢ 89000 a 431.0c 3143 ¢
K2 11347 b 86250 a 452.6b 32470 11054 b 88250 a 442.1b 319.7b
K3 11815 a 85500 a 466.7 a 3335a 11545 a 87500 a 4539a 3272 a
K4 12017 a 87250 a 4674 a 333.8a 11665 a 89250 a 4513 a 3279a
-3 Average 11233 86900 450.4 323.0 10995 88650 437.5 318.9
Jr 2530 ANOVA
2 ¥ Density (D) ok ok ok ok *ok ok wk ok
Jifi# i K rates (K) ] ns Hk E Hk ns sk ]
DXK & ns sk & & ns sk &

FE: D1—60000 #/hm*; D2—75000 #/hm?; D3—90000 #/hm?>, K0—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?o [a) 5K J5 AN [/ E 58 3208 [f] — 85 B2 R AS [t A1 B AR BRI 7E0.05 K P 28 5 3 5 ns— A3 *—P<0.05;

**—pP<0.01,

Note: D1—60000 plants/hm?; D2—75000 plants/hm?; D3—90000 plants/hm?. KO—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?. Values followed by different lowercase letters in the same column indicate significant difference among K application rates under
the same density at the 0.05 level. ns—Not significant; *—P<0.05; **—P<0.01.

F (P>0.05); 7£ D2 fID3 %E T, Miisi& =120
kg/hm?® B, TRt 22 BRI A A B, PR B
MRS 3 (P>0.05) 1d BHE BB IE FH T 3K
P ORFR AT, T A A s R R R 2 T K R
SRR

222 K22k EAR AR RO Al 4
AL, AR T, AN R R AR 2 ) R oKt 24
WA A . B R R SRR B AR
BB R FEEE R (P>0.05), T ARRFMAEEE R

it B AL 3 K i 22 A B A B L BRA R
FEREZ . B, BRI EL B KO AbEE, it
PR ARG I G R R R Hh e D1 %
T, YA =90 kg/hm? I, F Kk 223 &
A B PR R AR . B B LY e
AHERE (P>0.05); 76 D2 M1 D3 ¥ F, Mjtfih =
120 kg/hm? i, oKk 2210 2 s Al #E . FIAR R
A ARA . B TR O RN R (P>
0.05).
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Fig. 2 Path analysis of yield and its components under different treatments
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Table 2 Benefit of maize production as affected by plant density and potassium application rate

2018 2019
e A RN e s a0 RS e st i
income cost Seed cost  Other cost Net income income cost Seed cost  Other cost Net income
D1 KO 15998 ¢ 1580 e 720 2900 10798 ¢ 15560 ¢ 1580 e 720 2900 10360 ¢
K1 17623 b 1830d 720 2900 12173 b 17097 b 1830 d 720 2900 11647 b
K2 18299 a 1955 ¢ 720 2900 12724 a 17844 a 1955 ¢ 720 2900 12269 a
K3 18461 a 2080 b 720 2900 12761 a 17936 a 2080 b 720 2900 12236 a
K4 18574 a 2205 a 720 2900 12749 a 18083 a 2205 a 720 2900 12258 a
S 17791 1930 720 2900 12241 17304 1930 720 2900 11754
Average
D2 KO 17527 d 1580 ¢ 900 2900 12147d 17193 d 1580 ¢ 900 2900 11813 d
K1 18662 ¢ 1830d 900 2900 13032 ¢ 18154 ¢ 1830d 900 2900 12524 ¢
K2 19512 b 1955 ¢ 900 2900 13757 b 18761 b 1955 ¢ 900 2900 13006 b
K3 20241 a 2080 b 900 2900 14361 a 19518 a 2080 b 900 2900 13638 a
K4 20304 a 2205 a 900 2900 14299 a 19751 a 2205 a 900 2900 13746 a
T 19249 1930 900 2900 13519 18675 1930 900 2900 12945
Average
D3 KO 16360 d 1580 e 1080 2900 10800 d 16231d 1580 e 1080 2900 10671 d
K1 17636 ¢ 1830d 1080 2900 11826 ¢ 17323 ¢ 1830d 1080 2900 11513 ¢
K2 18383 b 1955¢ 1080 2900 12448 b 17908 b 1955 ¢ 1080 2900 11973 b
K3 19141 a 2080 b 1080 2900 13081 a 18703 a 2080 b 1080 2900 12643 a
K4 19468 a 2205 a 1080 2900 13283 a 18898 a 2205 a 1080 2900 12713 a
1y 18198 1930 1080 2900 12288 17813 1930 1080 2900 11903
Average
Ji 22531 ANOVA
2 i Density (D) *% ns *% *% *% ns *% *%
E@@q}% K rate (K) EES *k ns k% *k *k ns EES
DxK * ns ns * * ns ns *

#: D1—60000 ¥k/hm?; D2—75000 #k/hm?; D3—90000 #/hm2, K0—O0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?, E2K 1.62 Jo/kg, N 4.78 Ji/kg, P,O,5.87 Ji/kg, K,04.17 ji/kg, FhT36 Jt/kg; HAWSZHAFEHIN ., R . R25H
KL B A5 B FH A o R KA R AN R /INE S RE SRR R — B B R R [RGB A AR 0.05 K F 2 R B3 ns— AR *—P<0.05;
**—p<0.01,

Note: D1—60000 plants/hm?; D2—75000 plants/hm?; D3—90000 plants/hm?. KO—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?. Maize 1.62 yuan/kg, N 4.78 yuan/kg, P,O; 5.87 yuan/kg, K,O 4.17 yuan/kg, seed 36 yuan/kg; other costs include machinery, drip
irrigation equipment, pesticides and utilities. Values followed by different lowercase letters in the same column indicate significant difference among
K application rates under the same density at the 0.05 level; ns—Not significant; *—P<0.05; **—P<0.01.

o i ) |V N e 7/ IO R R W R ]
i, A FORBERBON TRLE R [, )™ i A2 i A
JEE I R L TR AR R AG SE n, ECEOR ) R
TR AT R SRR R A KOG, fEd m T
PRBCRE R TRIIN, DR e A Bk A ™ i ) R A
KARFF R = I OCHE . S UL, e T o i

TR R BRI G — o ARBFIEH, %
60000 #k/hm?> H4HIZE 75000 Fk/hm? iF, HAREH S E
K= i AT B Bl il 90 kg/hm? M T 120
kg/hm?. A B8 By AL FE 2 58 B 3 i oA %
o E I, RIS A Sis
By, PR Y (REORIER) FFTSCRE CRIER) BOmes, 4
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Fig. 3 Accumulation of N, P and K under different plant densities and potassium application rates
. DI—60000 #k/hm*; D2—75000 ¥k/hm*; D3—90000 H%/hm K0—0 kg/hm’; K1—60 kg/hm’; K2—90 kg/hm®; K3—120 kg/hm’;

K4—150 kg/hm*, R1—mt223; PM—AEFAAN . D—%E

F, K—

MEEH B DxK % A a R 2 BAEM; *—P<0.05;

##—P<0.01o F EAE/NG FEERIR ] — 5% R AN A 4 e A BRAITE 0.05 /KF-22 57 W3 o R T8 ) 22 5 3 s ns— A I

%, *—P<0.05,

Note: D1—60000 plants/hm?; D2—75000 plants/hm*; D3—90000 plants/hm?®. KO—O0 kg/hm?; K1—60 kg/hm?*; K2—90 kg/hm*; K3—120 kg/hm?;
K4—150 kg/hm’. R1—Silking stage; PM—Physiological maturity. D—Density; K—K treatments; DxK indicate the interaction between density and

K rate; *—P<0.05; **—P<0.01. Different lowercase letters above the bars mean significant difference among K application rates under the same

density at the 0.05 level. The cap represent the significant difference among different densities; ns—Not significant; *—P<0.05.
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Fig. 4 Proportions of above-ground N, P and K accumulation in the whole plant before and after silking stage of maize
under different plant densities and potassium application rates
. D1—60000 #k/hm?*; D2—75000 #&/hm*; D3—90000 ¥k/hm>, K0—O0 kg/hm?; K1—60 kg/hm*; K2—90 kg/hm?®; K3—120 kg/hm?;
K4—150 kg/hm®, V3—=01; R1—mk2230]; PM—A BRI o +E ORRING FRE 0 W] — 25 T R [R) 40 e A BRI ZE 0.05 /K22

Note: D1—60000 plants/hm*; D2—75000 plants/hm?; D3—90000 plants/hm*, KO—0 kg/hm*; K1—60 kg/hm?; K2—90 kg/hm*; K3—120 kg/hm?;
K4—150 kg/hm*. V3—Vegetative third leaf; R1—Silking stage; PM—Physiological maturity. Different lowercase letters in the bars mean significant

difference among K application rates under the same density at the 0.05 level.

T BLH], XHERERTRELXLRE, AR
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FHIE B 25 B2 7800 R FERE AL a1 6 A VR AT T
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Table 3 Nitrogen translocation of maize under different plant densities and potassium application rates
2018 2019
HE WA mgpnai RRGER ARKEIIE ARTRAE  ARMEE ARGER MRS R AR
Density K treatment — NT NTE NTCRV NACRV NT NTE NTCRV NACRV
(kg/hm?) (%) (%) (%) (kg/hm?) (%) (%) (%)
D1 KO 52.8¢ 45.6 a 48.5a 515¢c 51.0c¢ 454 a 47.6 a 52.4c¢
K1 56.6 b 46.3 a 47.0b 53.0b 55.7b 46.3 a 45.7b 5430
K2 59.8a 470 a 449 ¢ 55.1a 58.1a 46.5 a 442 ¢ 558a
K3 60.1a 46.8 a 452 ¢ 548 a 585a 46.1 a 443 ¢ 55.7a
K4 61.1a 46.9 a 452 ¢ 548 a 58.6a 459 a 439 ¢ 56.1a
T3 58.1 46.5 46.2 53.8 56.4 46.0 45.1 54.9
Average
D2 KO0 58.4d 472 a 51.2a 48.8d 56.3 ¢ 48.1a 49.5a 50.5¢
K1 62.5¢ 48.5a 49.8b 502 ¢ 59.3b 47.6 a 474b 52.6b
K2 63.6 b 473 a 472 ¢ 52.8b 62.2b 48.1a 47.1b 529b
K3 67.1a 48.1a 459d 54.1a 643 a 47.5a 458 ¢ 542a
K4 67.7a 48.1a 46.0d 54.0a 64.0 a 46.7 a 457 ¢ 543 a
Sy 63.9 47.8 48.0 52.0 61.2 47.6 47.1 52.9
Average
D3 KO 54.7d 46.4 a 50.1a 499 ¢ 54.7d 473 a 48.7 a 513¢c
K1 57.0c 457 a 48.5b 51.5b 57.6¢ 47.1a 46.6 b 53.4b
K2 60.3b 46.3 a 479b 52.1b 59.6 b 47.6 a 46.5b 53.5b
K3 64.6 a 48.1a 46.3 ¢ 53.7a 623 a 472 a 449 ¢ 55.1a
K4 64.8 a 48.0 a 46.5 ¢ 535a 639a 47.8 a 44.8 ¢ 552a
Sy 60.3 46.9 479 52.1 59.6 47.4 46.3 53.7
Average
I 250 ANOVA
% Density (D) ok ns ns ns ok ns ns ns
E@@q}% K rates (K) LR ns EES *k *k ns *k ok
DxK * ns ns ns * ns ns ns

: D1—60000 f%/hm?; D2—75000 #/hm2; D3—90000 #/hm2, K0—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?, NT—HF5EH; NTE—ARFER,; NTCRV—RFRFZ TR, NACRV—HF R A TR RS A R/ NE T
ORI — BT ORI AL B AE0.05 K P 22 57+ B3 5 ns— AR ; *—P<0.05; *+—P<0.01,

Note: D1—60000 plants/hm?; D2—75000 plants/hm?; D3—90000 plants/hm?. KO—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?. NT—N translocation; NTE—N translocation efficiency; NTCRV—N translocation conversion rate of vegetative organ;

NACRV—N accumulation conversion rate of vegetative organ. Values followed by different lowercase letters in the same column indicate significant

difference among K application rates under the same density at the 0.05 level; ns—Not significant; *—P<0.05; **—P<0.01.

A ALY AL B (SOD) . i A AL A BE (CAT) I
P, IERRAG I AL (POD) 15 . RS i A A AE
F, EZ et BRI TR A B S 0 5
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KRRy BEUR k2207 RO R . B #E
SRR R 22 J5 375 BRARR (Red) LRIV FH A 45 e,
358 1R PR R 77 43 AR B T B I 22 i SR MR R 32

22 J5 35 47 AR BRI UM LB o T R R R AT
LRy TTROR Z R SRR AR IR EE RO R
Tt P 5 T 7025200 ARIF G HbY R o R R it 4
Pt T A B, B ERGEE, RN b
. W, Pl iE R ERRIRBEKT (3. £4.
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Table 4 Phosphorus translocation of maize under different plant densities and potassium application rates

2018 2019
W WA phgerkis it BERAGE R BEEETURE BERETORE Rk BEEE R BRI TR MR B TR
Density K treatment — p PTE PTCRV PACRV PT PTE PTCRV PACRV
(kg/hm?) (%) (%) (%) (kg/hm?) (%) (%) (%)
DI KO 10.0 ¢ 75.1a 575a 425¢ 10.1¢ 744 a 559a 44.1¢
K1 11.0b 753 a 55.8b 442b 10.7b 73.6a 5441 45.6b
K2 11.6a 73.7a 534c¢ 46.6a 11.5a 74.0 a 52.6¢ 474a
K3 11.7a 73.8a 53.7¢ 463 a 11.7a 73.7a 52.7¢ 473a
K4 119a 73.7a 53.6¢ 464 a 118a 73.7a 52.8¢ 472a
Ty 1.2 74.3 54.8 452 11.2 73.9 53.7 46.3
Average
D2 KO 10.7d 740 a 57.0a 43.0¢ 11.1d 74.1a 56.6a 434 ¢
K1 11.3¢ 709 a 55.1b 449b 119¢ 73.8a 543 b 457b
K2 122b 71.8a 54.8b 452b 12.4b 72.82a 5340 46.6b
K3 132a 73.7a 53.1c¢ 469 a 132a 73.0a 51.7¢ 483 a
K4 134a 73.8a 533 ¢ 46.7a 133a 72.6a 51.8¢ 482 a
Sy 12.2 72.8 54.7 453 12.4 73.3 53.6 46.4
Average
D3 KO 10.6d 75.1a 575a 425¢ 10.4d 75.5a 56.7 a 433 ¢
K1 11.0¢ 72.0a 54.7b 453b 11.1¢c 742 a 54.0b 46.0b
K2 12.0b 734a 543 b 457b 12.0b 748 a 53.6b 46.4b
K3 129a 749 a 524c¢ 476a 126a 748 a 52.1¢ 479a
K4 13.0a 73.7a 529¢ 471a 126a 74.5a 51.7¢ 483 a
Sy 11.9 73.8 54.4 45.6 11.7 74.8 53.6 46.4
Average
FrZ5HF ANOVA
% Density (D) ok ns ns ns *k ns ns ns
E@@q}% K rates (K) EE ns EES RS k% ns LR EES
DxK * ns ns ns * ns ns ns
. D1—60000 ¥k/hm?; D2—75000 #/hm?; D3—90000 #k/hm?, K0—O0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;

K4—150 kg/hm?,
BEFRIR IR — 2 B2 ARt P R AR B ) 7E0.05 7K 22 53 1 5

PT—Wi K iz i ; PTE—WRLiE%H,; PTCRV—iR iz
ns—AEFH; *—P<0.05;

TIMRA; PACRV—EZR BRI, [FIZIE A AR/ 5
#*—P<0.01,

Note: D1—60000 plants/hm?; D2—75000 plants/hm?; D3—90000 plants/hm?. KO—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?. PT—P translocation; PTE—P translocation efficiency; PTCRV—P translocation conversion rate of vegetative organ; PACRV—P

accumulation conversion rate of vegetative organ. Values followed by different lowercase letters in the same column indicate significant difference

among K application rates under the same density at the 0.05 leve; ns—Not significant; *—P<0.05; **—P<0.01.

iz By o VD D i e AR A S 0 S T
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Table 5 Potassium translocation of maize under different plant densities and potassium application rates
2018 2019
WL WL gmgibmit RS R MRS TIRR RBRAIE SRR MRS R RS TR SRR R R

Density K treatment g KTE KTCRV KACRV KT KTE KTCRV KACRV
(kg/hm?) (%) (%) (%) (kg/hm?) (%) (%) (%)
D1 KO 17.7¢ 16.4a 68.4a 316¢ 16.8 ¢ 13.9a 67.2a 328¢
K1 19.6 b 15.8a 663 b 33.7b 18.6 b 142a 65.4b 346b
K2 22.6a 16.0 a 643 ¢ 357a 21.1a 153a 62.7¢ 373a
K3 23.6a 16.7a 642 ¢ 358a 219a 15.8a 63.4c 36.6a
K4 23.1a 162 a 634c 36.6 a 212a 152a 629¢ 37.1a
S 21.3 16.2 65.3 34.7 19.9 14.9 64.3 35.7
Average
D2 KO 203d 162a 66.6 a 334c 18.7d 1452 703 a 29.7¢
K1 232¢ 169 a 64.4b 3560b 203 ¢ 14.6 a 65.1b 349b
K2 252b 16.8 a 63.5b 36.5b 22.0b 152a 65.9b 34.1b
K3 27.0a 17.1a 61.0¢c 39.0a 23.8a 155a 623 ¢ 37.7a
K4 27.6a 173a 60.1 ¢ 399a 24.0a 15.6a 624 ¢ 37.6a
T 24.7 16.9 63.1 36.9 21.8 15.1 65.2 34.8
Average
D3 KO 19.1¢ 163 a 68.7a 313 ¢ 17.0d 13.7a 68.5a 31.5¢
K1 22.1b 162 a 66.0b 3400b 192¢ 143a 65.1b 349b
K2 229b 162 a 64.6 be 35.4 ab 20.8b 14.7a 64.6 b 354b
K3 253a 16.5a 63.8¢ 36.2a 22.4a 154a 62.5¢ 375a
K4 249a 17.1a 64.0 ¢ 36.0a 227a 155a 622¢ 378a
S5 229 16.5 65.4 34.6 20.4 14.7 64.6 35.4
Average
I 250 ANOVA
% Density (D) ok ns ns ns *k ns ns ns

Kk Kk

Jifi4P K rates (K)
DxK

ns

*

ns ns

Kk

ns

sk k3 *k

ns

* ns ns ns

#: D1—60000 ff/hm?; D2—75000 #/hm?; D3—90000 #/hm?, K0—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?

o 31

ARG AF/NG FRER R — B B TR A B AE0.05 K P22 7 B3 ns— R *—P<0.05; **—P<0.01,
Note: D1—60000 plants/hm?; D2—75000 plants/hm?; D3—90000 plants/hm?. KO—0 kg/hm?; K1—60 kg/hm?; K2—90 kg/hm?; K3—120 kg/hm?;
K4—150 kg/hm?. KT—K translocation; KTE—K translocation efficiency; KTCRV—K translocation conversion rate of vegetative organ;

KACRV—K accumulation conversion rate of vegetative organ. Values followed by different lowercase letters in the same column indicate significant

difference among K application rates under the same density at the 0.05 level; ns—Not significant; *—P<0.05; **—P<0.01.
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Fig. 5 Potassium utilization efficiency of maize under different plant densities and potassium application rates

. DI—60000 #k/hm’*; D2—75000 ¥k/hm*; D3—90000 #k/hm*. K0—O0 kg/hm’; K1—60 kg/hm?®; K2—90 kg/hm®; K3—120 kg/hm’;
K4—150 kg/hm®, D—H; K—tiffiE; DxK Fom8E B RGHE M AR ; *—P<0.05; **—P<0.01. H FAF/NG FRERR R —
WA AL PRRITE 0.05 /K22 53 W3 . BTN RS R 22 5 T *—P<0.05,
Note: REK—K recovery efficiency; AEK—K agronomic efficiency; PEPK—K partial factor productivity. D1—60000 plants/hm?; D2—75000
plants/hm?; D3—90000 plants/hm*. KO—O0 kg/hm?; K1—60 kg/hm?*; K2—90 kg/hm?; K3—120 kg/hm?; K4—150 kg/hm”. D—Density; K—K
treatments; DxK indicate the interaction between density and K rate; *—P<0.05; **—pP<0.01. Different lowercase letters above the bars mean
significant difference among K application rates under the same density at the 0.05 level. The cap represents the significant difference among different

densities; *—P<0.05.

R6 ERTREERPFIRUE=EMFIRRBENXR

Table 6 The correlation of nutrient absorption with yield and total nutrient accumulation at different growth stages of maize

B2 L 24 P accumulation HIEFIEH K accumulation

A ZE M ZE & N accumulation

1EF5 Index

V3—RI RI—PM V3—RI R1—PM V3—R1 R1—PM
F7H Yield 0.683%* 0.728%* 0.671%* 0.701%* 0.636%* 0.708%**
AFR K& Total N accumulation 0.894% 0.946%* 0.867%* 0.924%* 0.859** 0.915%*
Wi FH 2 S & Total P accumulation 0.878%* 0.894%* 0.929%* 0.971%* 0.834%* 0.869%*
AR S Total K accumulation 0.826%** 0.854%** 0.842%* 0.945%* 0.884** 0.936**

T V3= RI—E2200); PM—/E BN . **—P<0.01,
Note: V3—Vegetative third leaf; R1—Silking stage; PM—Physiological maturity. **—P<0.01.
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