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Analyzing the Effect of Nitrogen, Phosphorus and Potassium Fertilizer on
Barley 13—5171-7 Yield by Response Surface Methodology

TONG Jian', TAN Jianxin, YUN Minzheng, JIANG Zhibing, LIANG Sha

(State key Laboratory of Barley and Yak Germplasm Resources and Genetic Improvement/ Institute of Agricultural Research, Tibet Academy of Agri-

culture and Animal Husbandry Sciences, Tibet Lhasa 850000, China)

Abstract: In order to clarify the impact of nitrogen, phosphorus, and potassium fertilizers on the yield of highland barley line 13-5171-7, response

surface software was used to design a CCD three factor and five level optimization experiment, establish a yield and factor model for 13-5171-7, and

seek the optimal nitrogen, phosphorus, and potassium fertilizer combination scheme. The results showed that the regression model was significant, and

nitrogen, phosphorus, and potassium fertilizers had significant effects on the yield components of 13=5171-7. The order of effects on 1000—grain—

weight and grain number per spike was N>K>P, P>N>K, respectively. When the application rates of N, P,0., and K,0 were 121.26, 220.80, and 93.82

kg/hm?, respectively, the maximum yield of 13-5171-7 was 389.22 kg/667 m™.

Key Words: highland barley; nitrogenous fertilizer; phosphate fertilizer; potassium fertilizer; yield

R PR R AR FEEE R AR, e
FEORR B A= 7= rp ELA BB A, 42 5 7 R G PR B
VOB B 22 4 etk & AR DL R PO S E K
JRBA E R S, AR 32 B AR AL R R
Bi S R G HOR T It i 25 G 52 ma R B R
PR MR =228, & PO 2 SRAFVE D) 2 7 1 T2
BRI . F5 8 55 55208 7 N R KPR 13-
5171-7 HFRRAE R S FNE R0 2, B T 13-
5171-7 77 B N 22 /KF- B0 e g in 5 Bk, N 3R
Jiti F B 7E 105 kg/hm? B 13-5171-7 50 BEREL 5, i

75 B #A:2023-03-23

EETE - F B AN (GR) 7™ SO B B UR YT H
(XZ202101ZD0004N-04) ; 75 B fi 3R 13-5171,13-6927 A1
BPFEE RIS H (2021-XZNYS-TCXM-0005)

PEE B [ (1985-) , 5, g 220, 32 %2 A =595 BRAR 1%

5RE , E-mail : tong.xz@foxmail.com

PR, 7 i R RNE AR 0% f s B R I A5 o3
BT #5109 R 285 B2 SRz 2% 75 B i S ™ i
PEAR A S0 , 2 B L AP AR 0 A AR A Lz
T EAERT A PR M 35 35 1 KO, R AR
O3 T NLPLK, S BE A IO 7 BR 7 i i 55
WL IR T T A BT RRASE I, LA SIS
HBHEZERT 7 B S SRR IS

AW PR Z AAEAE S R R TS i AR ST L
B —ICR B A TC R R R i ST i B R
% TE R — 5 T I RANR B SR T Z AN AT
L ST FA A S N L VAT R R A A g s
Jiti A £ 5 ASAE 5 K1) FE I )97 1T 75 Central Composite De-
sign 0B G, BFSE T A B IE X E R A R
13-5171-7 7718 ™= i A A 52 i, 3 o AR it A
i, DU SE 6 T B R 13-5171-T FERRZES XY

- 005 -



KB R 2023F %2

BERLHE

BB G HAR , RBE) R AR S4E
1 5

iR I8 H AR R

RIS T 2022 4F 4 A & 8 A 78 ¥ 5 A& B
e 4 5l 5 4T (91706, b £ 29736,
53 650 m) o % X JE PLEE iR, A T4
K 7.4°C,AF H BEEEL 3 000 h, AE TCFE ] 120 d, 4R %
7K 4R 200 ~ 510 mm, Z4E 1 7E 6-9 J1 {57, T 56
100 ~ 120 d, Ja& i Ji il oty 2 5 2 KU . 1
0~20 cm 2+ N BPHE + A WL & N
25.33 g/kg, & A 2.27 glkg, B fiF & 147.89 mg/kg, 4
W5 0.440 3 g/kg, AR 5.117 mg/kg, 241 5.143 g/kg,
HRLA 50.23 mg/kg, pH{H 7.5,

1.2 REH R

BEXH B R & B & 13-5171-7; (A0
BERIRZE (B N i246% , T = KL EPRIEIEAT IR
ONHE]) RS (& P,0212%, Hl AR 254k T
HRRAFD) , EALE (5 K,0260% , % IR A AR 1R
NEARTAEAT) .

1.3 KA E
1.3.1 K& &

e o7 T 4 A7 3, BV e Rt IR 3 5 % (Re-
sponse Surface Methodology , RSM ) , & 1| Fi & #9320
BV I A A B — e B R 2o —
YR I A 75 R A LB PR 285 i O (L2 [ ) R G R
kX5 [ H Oy R A3 ok TR L LA S 4
fift e Z2 A8 B R — Fh g1t Oy . AR BRI
N(46%) ,P,0,(12%) , K,0 (60%) = [H & T./KF 20
MEAMAE(GRD) . HREER 13-5171-7 /) H ]

1.1

% &8 4 225 kg/hm?, % & P,0,(12%) , K,0(60% ) —
Ui , it 0B I IR LB AR B 62 4 il 58 251,
I /NX G825 m, K5 m, @A 12.5 m?, 2R E &,
/NI BEALZHE, 3 601> /NX

#x1 NIRNE CCDiEITEZEKE
5 SRR/ (kg hm™)

N P,0, K,0
K 275 220.8 150
FIKF- 1725 1385 94.1
K 70 56.2 38.2
IR O = 345 277 188

IR S = 0 0 0
hrif 102.5 82.3 375

MR A L7k
1) FH [ /87 355 DR P A 7 AR ] A 7 R A H
FER/INX T m* 2 A4S, 28 PN I FoRE 58, ik s
Mg TR 7 o, SR 241
2) AE A A 7= ) (kgokg™) = ¥ HL 7= 3 (kg-
hm™) /i A & (kg-hm™) .
3)ANEAREFI R (NAE kg kg™ ) =i A&UIX.
FEAL P 5 — AN it 2 X R R ™ 1 ) i R
133 Z¥EoH
JFH #4 Microsoft Excel 2016, Design—Expert 12
PEATAL

HERES

2.1 ARMEREN 13-5171-7 =2 R0

IR M g5 R W3R 2. Fl H Design—Expert
12 5 2 v (% e W7 A A7 43 A, S0 B AN I 2 28 T30
PK, &7 7= (Y1) 5 N P KA R mH 52

1.3.2

2

F2 MEEREEZITSIKEER
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N/(kg+hm™?) P,0,/(kg-hm™) K,0/(kg-hm™) 7=/ (kg-hm™) Thii /g Y TR A
1 70 56.2 38.2 3891.75 4334 46.64
2 275 56.2 38.2 4571.25 42,61 53.43
3 70 220.8 38.2 4588.5 45.96 54.64
4 275 220.8 38.2 3905.4 38.63 47.68
5 70 56.2 150 4071 45.88 55.18
6 275 56.2 150 39423 42.53 58.18
7 70 220.8 150 4941.9 48.78 49.25
8 275 220.8 150 2399.1 42.09 45.57
9 0 1385 94.1 3772.95 48.88 4432
10 345 1385 94.1 3416.7 41 49.96
11 172.5 0 94.1 5739.6 42.47 48.03
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N/(kg-hm™) P,0,/(kg-hm™) K,0/(kg-hm™) 4/ (kghm™) TRLT /g T Ko
12 172.5 277 94.1 6 427.95 455 44.07
13 172.5 1385 0 3660.9 4337 55.61
14 1725 138.5 188 3215.1 44.82 55.14
15 172.5 138.5 94.1 5602.8 45.08 60.57
16 172.5 138.5 94.1 57228 45.44 57.32
17 172.5 138.5 94.1 5663.7 46.88 60.39
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20 1725 1385 94.1 5362.5 45.01 59.15
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I % BVt RIA 2 F IR
N/(kg+hm™) P,0,/(kg+hm™) K,0/(kg-hm™) 7 (kg kg™ (kg-kg™)

1 70 56.2 38.2 55.60 0.11
2 275 56.2 38.2 16.62 0.19
3 70 220.8 38.2 65.55 0.78
4 275 220.8 38.2 14.20 0.03
5 70 56.2 150 58.16 0.28
6 275 56.2 150 14.34 0.04
7 70 220.8 150 70.60 1.11
8 275 220.8 150 8.72 -0.33
9 0 1385 94.1

10 345 1385 94.1 9.90 -0.07
11 172.5 0 94.1 33.27 0.76
12 172.5 277 94.1 37.26 1.03
13 172.5 138.5 0 21.22 -0.04
14 1725 138.5 188 18.64 -0.22
15 172.5 138.5 94.1 32.48 0.71
16 172.5 138.5 94.1 33.18 0.75
17 172.5 138.5 94.1 32.83 0.73
18 1725 138.5 94.1 31.54 0.64
19 1725 138.5 94.1 28.24 0.42
20 1725 138.5 94.1 31.09 0.61
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T AE 7 Z N, 35 15 75 %5 AU N it IE 7 kg/667 m’;
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