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Abstract

A field experiment was conducted from 2016 to 2017 in highland area in northern Hubei Province.
The objective of the research was to investigate the effects of nitrogen (N), phosphorus (P), potas-
sium (K) and zinc (Zn) fertilizer on yield trait of Emai 170 and Zhengmai 9023. The results showed
that the combination application of N, P, K and Zn (NPKZn) increased plant height, spike length,
effective spike and grain number per spike of wheat significantly (P < 0.05). The amount of dry
matter accumulation in each period was also increased. The yield of NPKZn treatment was the
highest among the 6 fertilizer treatments with 527.82 kg/667m? for Email 170 and 518.04
kg/667m? for Zhengmai 9023. Compared with -N, -P, -K and -Zn treatment, yield of NPKZn was im-
proved 40.81%, 16.26%, 11.14%, 9.70% for Emai 170 and 47.47%, 16.38%, 17.92%, 18.16% for
Zhengmai 9023.
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1. 5|8

WL BRI AL A N R X, AR LR LGS A R RN 2, RN R B I
K, MR WIHE AR N A P e, % KR BT IR E L4 33 N EEF IR X, NEZME K
PRV FI[1] [2] [3]0 ST, F /N2 2 7 o Bt FE AR Aol 2 25 i 0 0 /520 35 7 B S R
P B KPR T M A 25 (X T R e, ELARORR] F SR I 1] 4]

BEEHOIE AT ) B N SR, R R, JRRE R NA B AEAI5] [6] [7]. TREJSH
5 R TR P 0t S 7 5 R 2K 5 /N3 S R R SR HE AP B B, 38 4 1 U S RO 3
Pt B0 1 e BT NS 7 0 5 T 2 IR I8 ] RV ST 90 4 SR W) SRR B = R 1
B, BB, SRR RO, TH7E M B R X (0 7045 5 B B 0 = 3Rt N i
IR A, R A10]. X BRI 5845 SR A/ SR S M B P T R AR PSR AU T o 81
o BT KT T R TG AT IR, R 24 2 b R N S R PR A R R . R S A R 4
TEF, SR NG B B0 R R HE P B, AR S U AU R R TR I/ 2 S 9023
RIS 170 JobbRba Bk, DU S0 b b Hb /NS A 7 T 2 B AR e 4

2. MREHE
2.1. IR
RIS TS0 b i A T RSP AR A (RS 112°44'40", d64 32°15'12"), J@ V3 i 1 2= X
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Sk, PRI IN 232 R, K ELE 500~1000 mm 2 8], FEFHAE 15.5°C. AHR NS
L, B, HILARFAMIR N pH6.3, AHLRSE 21.9 gkg, BMAEA 136.7 mgkg, AL
% 8.3 mg/kg, AN 135.2 mg/kg. FIEEAEYINTE K. ANET 2016 4 10 H 20 H AT 44, AN 17
J3/667m*, 2017 £ 5 A 16 HYHK, 4/EF W 208 do 70 %1F 2017 £ 1 A 5 HEAW). 3 A 8 HETTH).
4 A 11 HOFEE)A 5 H 16 H R 8 2 B

2.2, ABEEIT

I BEE SRR AN HE R, RARK R, SAAEX, HEENEIX, DXEH 20 m*, 3
WEE, RN 170 MU 9023, 6 MNMERALHEE, 435002 1) NPKZn (BEANEE B0 5% 5 it FH &2 51
N: N 12 kg/667m*. P,0s 6 kg/667m*. K,0 5 kg/667m*, -L/KEREREE 1 kg/667m?); 2) PKB (Riti%l, -N);
3) NKB (AN, -P); 4) NPB (A4, -K); 5) NPK (RNjiti%%, -Zn); 6) CK (ANHEAE).

Jita B EF SR RT AR e FH b AR A R AR A E R AR, IR 60%/EREAE, 40% 118 AELESR 1T
ARG o

BER RSN 5 R (N 46%) I BERRE5(P,0s 12%) FALHI(K,0 60%). -LKBRERAE . BRIk
P57 AT A, oA AR 72 A TR it 44 SR P 24 1 o A B 7

2.3. MEmME

TR B, KW R FEFENLEL 3 47 MAT 1 m /N EEh E bR RE S, 105°C AT 30 min, T
70°CIEIRMET )5 AR BT 8. A = A e TR

I A AR AL R A AT E [ 1] 135 pH #%K LB 2.5:1, pH #HIE: AHUF K B
PRz B, AU 0.5 mol-L ™! NaHCO, 242 - AR Pi b (g, 308 A 1 mol-L ™' NH,OAc 242 - KJf
K.

NP B DL N SO F R (AT, SKE 13%15H).
2.4. BUEALIE

K H Excel 2010 #5727 4 FE A L 211, H DPS #4437 Bl v 5. Gt b .
3. BERSH
3.1. ¥ EBTFYRRRBSENL

F AL EEFEEE 170 FIKRZZE 9023 Hb B AN FE A KN TR S 1. mE 1 e E S, A
NG SRR R B AR E AR O HEE AT N, BUAITIA B e, S AR IS . T EW
AN AR B B Bt B3 H PR R AR R IEIGE 1), WL, AR E BT E TS 170
FIERFE 9023 H_EF#ET4)5 H T8 B8 2 B A &, A [E A AL H P45 28 ALE 2.00~3.03 kg/667m*d
Z I8, H58E 170 724 J5 BT 2 s i) 25 it A AL 22 H P38 2 I B T A0 9023 T 2Tk
FHFAEZ R BIAEE 2 170 25 it R AL ER 7347 255 BITE 14.36~18.08 kg/667m™d Fl 19.68~24.71 kg/667m’-d
Z 18], BRI 9023 [FR 3.11~5.43 kg/667m*d £ 13.08~17.63 kg/667m*d. MANE AL B IR AL
&, FHEERBIAR RO, 45 2EFTHIRRERN ¥, HIGEHR - e > fF - &
KM > A - ATHIGEEEE 170), FEFR - BAOH > A - R = 30T - JRERIOREE 9023).

3.2. RBRSERLER X N 2E KRB E TR
B2 NP RIS AL AL B S R AR, R, BABEALR AN E B (CKL -N)AH L, OIS
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Figure 1. The trends of dry matter accumulated by 2 varieties wheat during various stages
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Table 1. Effect of N, P, K and Zn fertilizer on dry matter accumulation amount and percentage of maximum at various stages

= 1. B AR B At E B4R B AR E R AR IR

H 2 (kg/667m?d) d B R A LB (%)
il R ppmod WA -1k W -F JME-RR R -m WA -k T -0 B
NPKZn 3.03 2.84 18.08 24.46 12.40 9.37 32.69 45.54
-N 2.47 2.74 14.70 19.68 12.28 10.96 32.28 44.48
-P 2.51 2.92 14.54 19.99 12.33 11.55 31.52 44.60
S8 170
-K 2.77 2.68 14.58 21.73 13.04 10.17 30.31 46.49
-Zn 2.87 2.71 16.93 24.71 12.10 9.19 31.46 47.26
CK 2.45 2.61 14.36 20.11 12.22 10.48 31.66 45.64
NPKZn 2.96 2.92 5.43 17.63 18.84 14.95 15.25 50.96
-N 2.25 2.13 3.11 14.82 18.67 14.20 11.36 55.77
-P 2.44 2.37 342 14.14 19.88 15.53 12.29 52.30
B 9023
-K 2.64 2.37 3.90 14.98 20.20 14.57 13.16 52.08
-Zn 2.83 2.68 5.16 17.65 18.54 14.12 14.89 52.45
CK 2.00 2.13 3.51 13.08 17.82 15.32 13.82 53.05

HE#GE . K A RARAR R 2 SR E A B 5w, B anFh i 2 Bk il iegis 220K
o it U TR IR R 2 A SO . A T ZUIE 1) DU A b BE A [NPKZn . NKZn(-P). NPZn(-K).
NPK(-Zn)], Mtk B, 5 R0R. ORI E% TR0 5 2 DU B0 I A it A A B A i, ELP S PR IR
—H, P AR AR IO R A T AR N AR R AR, T H AT DL G R A KRR

3.3. e m B S AR AR U

3 AP RPN R AR B N A SR a5 B, T DUE B AR L NPKZn A BE = B f s, HsiE
170 P=EIE ) 527.82 kg/667m*, 5-N. -P. -K. -Zn F1 CK AbFRAHEL, 2051677 152.97, 73.82. 52.92.
46.69 Al 191.21 kg/667m*; 7 9023NPKZn AbFEf~ &N 518.04 kg/667m’>, 5-N. -P. -K. -Zn Al
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Table 2. Effect of N, P, K and Zn application on growth and yield components of wheats
2. REBSRSEREE AR/ N EE K R = EHIE TR

Fi . 1 2 o THE
i Ab A, Tk
i (cm) (cm) (i) it ©
NPKZn 76.07 a 840a 3349 a 3553 a 50.67 b
-N 69.72 b 7.01b 26.31b 30.57b 53.26a
-P 72.61 a 7.46 b 3285a 31.73 ab 49.66 b
A 170
-K 7543 a 7.88 ab 32.36a 31.94 ab 4999 b
-Zn 74.77 a 7.96 ab 32.85a 34.74 a 48.29 ¢
CK 66.37b 6.85b 25.66 b 29.83b 53.09a
NPKZn 7777 a 9.18a 35.67a 35.88a 4541 a
-N 71.50b 7.60b 26.05b 29.25b 46.12 a
-P 77.63 a 740b 34.65a 34.07 a 4322 b
= 9023
-K 7542 a 8.34 ab 34.82a 34.16 a 44.24 ab
-Zn 76.62 a 842 a 35.62a 35.17 a 44.26 ab
CK 70.67 b 7.28b 26.12b 29.86 b 46.02 a

[Fl— & A E— AN RN FRER IR P <0.05 /KF 25753, TIF. Different letters for same item in same variety indicate significant dif-
ferences at P < 0.05 level. The same as below.

Table 3. Effect of N, P, K and Zn fertilizer on yield of wheats
< 3. EESREEE A TN E 28RN

! (kg/667m?) (%) (kg/667m?)
NPKZn 527.82a 100.00 0
N 374.85d 71.02 152.97
-P 454.00 ¢ 86.01 73.82
3 170
K 47490 b 89.97 52.92
-Zn 481.13b 91.15 46.69
CK 336.61d 63.77 191.21
NPKZn 518.04 a 100.00 0
N 35129 ¢ 67.81 166.75
-P 445.11b 85.92 72.93
= 9023
-K 43933 b 84.81 78.71
-Zn 438.44b 84.63 79.60
CK 318.38 ¢ 61.46 199.66

CK AbFEAMLL, 23537 166.75. 72.93. 78.71. 79.60 Fl 199.66 kg/667m>, H:r 7 5 Fh A jti &AL FE(CK
-N)7= 5N NPKZn AFE ) 61.46%~71.02%, TMi-P+-K-Zn KbEE/NFZ 72 5 NPKZn 4L FE ) 84.63%~91.15%,
YL R DU E IR TR, B TRAL b 22 X R i) 7= & (0 B 22 1.

BE— TR, RIS, SR 170 AR B PR AL RRY 7 E )2 40.81%. 16.26%.
11.14%A1 9.70%, “FHEFTEN). BE(P,0s5). HIEKO)EK/NE 12,75, 12.30 1 10.58 kg; FBF 9023
Jt P W BRI A 3G 77 R0 I 47.47% 16.38%- 17.92%F11 18.16%, P-4 T 5 &(N) B (P,0s)+

DOI: 10.12677/hjas.2018.88130 886 b k=


https://doi.org/10.12677/hjas.2018.88130

BT &

KOG /N EE 13.90. 12.16 F115.74 kgo  LUECHE/S s PR A3 = 2080, vl %, BREUIEAN, SR
FIXFAEGEEE 170 5 Fh 75 58 LB A A A, TR RS 22 9023 75 B AW 50 I S P P e ] o

4. ING

AT RRH, AL BRI N BT B R e Rk, b5 170 &3 H
FAEEAE 19.68~24.71 kg/667Tm*>d Z [A], A3 9023 HAREALE 13.08~17.65 keg/667m*d 2 [ ZHH AT
AR R SRS T AR R, PRI R R, 583 170 MEFHA. B, BRRAE IR
P2y 2 40.81%+16.26% 11.14%11 9.70%, A5 9023 Jifi F 20 1 BRI & AR R385 77 2 43 Tl o 47.47%-
16.38%. 17.92%F1 18.16%. %A . # A EFVY 03 AR F0AL b b 22 X 7 5 1 BERR I A 1, BREUIESH,
SRAL B 22 XA SR EZ 170 & Fh 75 5 SRS AL A, TS 9023 75 B HEAWLAR A R R IR it A

E&WE

Il 5 FE OB A TR /N2 A0 o 7 ik R e e LI BRI R (2016 YFD0300405); - [ S BLACAR L
PR FAR AR R E BT N AR R (CARS-3); WAL AL B 22 B 3 R AR G TUH
(2015NKYJJ23).
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