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Abstract

In the high-altitude rice area (Lichuan, Hubei Province), the “3414” fertilizer effect test was set.
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The single factor and interaction effect analysis of the three elements of nitrogen, phosphorus and
potassium showed that nitrogen had obvious effect, phosphorus and potassium had no effect, and
the interaction effect of nitrogen and phosphorus was the highest. Nitrogen and potassium were
equivalent to nitrogen, phosphorus and potassium, but phosphorus and potassium had no inte-
raction effect. The utilization rate of fertilizer was low, and the utilization rate of nitrogen fertiliz-
er was between 27.55% and 39.17%, while the utilization rate of phosphorus and potassium ferti-
lizer was basically zero or negative. Nitrogen fertilizer can fit the one-element quadratic effect
equation well. The fitting two-element quadratic equation is very significant for N and P, but not
significant for N and P and K, and very significant for ternary quadratic equation. Based on the op-
timal or maximum fertilizer application and rice yield calculated by one-yuan, two-yuan and three-
yuan quadratic equations, the target yield of high-altitude rice area can be set to 600~750 kg per
mu, and the amount of N, P,05 and K;O mu can be 18~25, 10~15 and 16~22 kg, which can be mod-
erately adjusted according to the fertility level of paddy field.
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1. 5|15

I 77 e A DA - SR F ()6 &5 SR O BE i, ARAR VR 75 MO R . Lt IO e R AL 28
EG R A NUER AL B, SR B SRR, MR CER I SR BoE . i B A
1] T E AR ARG AR, AR EE N 30%~35%, BEAE N 10%~25%, A 35%~50% [2]; ifi
Aol S it ks B K BRI R A 40%~60% [3]. &2 DR,  “34147 kb8 H ARG 2 K19
s AR AL B A R[4 [5] [6] [7], SER IR m MR R LB R AT . H 2005 44 [ 5 Sl 4 Al 77 it
JEIE LR, St ASFEEYIR “34147 AERPESAFTEE %, WAL I/E H 8. B bt HaE(s] [9],
BAEKRG BTt . FAb B RIS g — 2, NIRRE mig o XOKFE R ERC 77, 2022 R4
WIACR N iz 4k 1100 m 25 /KRS £ 77 X B 34147 IERGAES, Pk 4s R .

2. MEFEE
2.1, RERESH A

WA 2022 4F 4 H~10 H, S ERE 2 EREF 34, HibR % 108.82367°. Jb4h 30.22417° ik
1069 m. T35 A Felb 5 K B R AERD e H , SES HTHURER I, pH 5.82 A HLT 32.3 g/kg. 4= % 1.88 mg/kg.
A % 28.5 mg/kg. THALHT 135.6 mg/kgs EEME, IEJIKFE, i% CEALE BRI E S BbRvEY) (SRBRHIE
[2018] 16 “5)BEARAL T 2 2K, AEFI) 17K HAE 37K o B AR R

2.2. IR B SED

ARl JRZE, N>46%; iHffRes, P,0s>12%; S48, K,0>60%.
E¥: KAE, WA ERE—T 1 6135,
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2.3, AT 5EE

ARAE ARG T NERARE K RIS J 7K P BOKREREAE 158, #2 B RS B o 7 A Jir D0 ff o 2 o
PR NS KT o 4% “34147 SE4nli0 )y S 14 MAERE, 3 RE A, FEALIXAHS], S4B A W& 1.
AR 10m x 2.1 m=21m?, /NXAFHE x 5% =30 cm x 30 cm HIE B, RHEARIEHEK, X
#{[8) ¥4 60 cm JEIE, fH-THEMLSE.

2022 % 4 H 8 OHEF, WEWIRIRF H7NEH: 5 H 20 OB, BIHM 26 cm x 16 cm, %
J& 16,000 Hfi; FEARATHALFR BT HEAATRY, A0FE 1 ANt 5 H 27 I, Y40 R R 2570 B B 7] 2% 5
SRTEITRE WA FEAGE IR AR . 10 H 6 HUSCHR, /X RAT R, ks WOk a) 2
IKFERR R BA RESESRER, IR/ DR AR BRI A, SORIE, S5seds, TRIESEMIR, Al
T MR R S .

Table 1. Calculation of fertilizer application rates for different treatments

1. TRIACIERER A 8T ER

— ~
L I&% |E% |§% kﬁﬁz fﬁﬁf Iiﬁ@
1 NOPOKO 0 0 0 0 0 0
2 NOP2K2 0 6 10 0.00 157 0.52
3 N1P2K2 6 6 10 0.41 157 0.52
4 N2POK2 12 0 10 0.82 0.00 0.52
5 N2P1K2 12 3 10 0.82 0.79 0.52
6 N2P2K2 12 6 10 0.82 157 0.52
7 N2P3K2 12 9 10 0.82 236 0.52
8 N2P2KO 12 6 0 0.82 157 0.00
9 N2P2K1 12 6 5 0.82 157 0.26
10 N2P2K3 12 6 15 0.82 157 0.79
1 N3P2K2 18 6 10 123 157 0.52
12 N1P1K2 6 3 10 0.41 0.79 0.52
13 N1P2K1 6 6 5 0.41 157 0.26
14 N2P1K1 12 3 5 0.82 0.79 0.26

2.4. WBGITE D

NI 45 FoR A Excel BEATEIE T, 1 F /&4, MiEMELLEAHEER . MEEBH =211
—JG UG~ =JCRENAGE, tREKBEREARESS BRI R, BES RORAES RN
AN XK AR J37KF,  HEZER ) KRS 2 s i & 2 H &0 .
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3. ZBRE N
3.1. REIALIE X 7K FE = B R Ak HI RN

B 2 AT, R0 H SEAh )8Ry, DTHREE (CAE X 77 S/ AR X 77 §)7E 65.72%~100.51%2 ], Ab#E
8 (TR AR Sl HIX AR 11 (B P ). AP 14 (RAKBEE), R 6
RS 5 AL, AbFE 2 CRE PR B, TERE X B EIECE 2 A . St AEALBE LAt 72 -2.1~216.9 Ko/ Hi
HME-0.51%~52.16%. J7Z/r HTAbBH A 2 R W, XA ZRARE; HERERR, AHES LR
R ERARE, SHeARERBERREE; JIMIELAHEZMERAEE, HS5PEBHRE 2
FARE, REB S AR S EIE REKT: I mEE ARG EE R AR

Table 2. Analysis of rice yield under different treatments
2. FELIEKFE=ENR

o n .
R R 1 Wm P BEEE Rl Hlskg 1% (0K
1 NOPOKO  13.2 12.6 135 13.10 eD 415.9 / / / 13

2 NOP2K2  13.8 11.4 13.9 13.03 eD 4138  100.51 -2.1 —0.51 14

3 N1P2K2  18.4 16.7 14.3 16.47 cdBC 522.8 79.55 106.9 25.70 11

4 N2POK2  18.2 20.2 18.0 18.80 abABC 596.8 69.68 181.0 43.51 4

5 N2P1K2  18.6 19.1 18.2 18.63 abcABC 591.5 70.30 175.7 42.24 6

6 N2P2K2  19.1 18.0 19.0 18.70 abcABC 593.7 70.05 177.8 42.75 5

7 N2P3K2  18.8 19.4 17.5 18.57 abcABC 589.4 70.56 173.5 41.73 7

8 N2P2KO 211 19.9 18.8 19.93 aA 632.8 65.72 216.9 52.16 1

9 N2P2K1  18.2 17.9 17.9 18.00 abcdABC 571.4 72.78 155.6 37.40 9

10 N2P2K3  18.1 19.2 17.3 18.20 abcABC 577.8 71.98 161.9 38.93 8

11 N3P2K2  20.1 19.7 19.2 19.67 aA 624.3 66.61 208.5 50.13 2

12 N1P1K2  18.6 13.2 15.9 15.90 dCD 504.8 82.39 88.9 21.37 12

13 N1P2K1  18.7 15.8 16.5 17.00 bcdABC 539.7 77.06 123.8 29.77 10

14 N2P1K1 191 20.5 17.9 19.17 abAB 608.5 68.35 192.6 46.31 3

Ee ZEEE, LHEETMFRNG TR, ZREZE, THRAKS TR, ZRTE%E.

AP —w KRS, JERAANAIFENTE 800 JoAE 4T, AR NG P,Os. KO [ HA41r4% 5.43. 6.67. 9.67 Ji/Kg
TR, A AN 3.0 Jo/kg THEL, BTN 1241.4~1898.4 7T, H %A 800~1050.23 7T, R ALEHE A 0~250.23
JG, EIAE 304.68~993.22 T, FAHLLLTE 1.33~2.10 Z 1], RASHEAL 5 EHMIIE A 25 (3 3).
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Table 3. Analysis of benefits of different treatments on rice
3. FEIEKFEE SR

b ALPEA 7R RURATE FABN  EIEEHEA  mElon PR ELVE TRV
1 NOPOKO 1247.7 800 0 447.7 1.56 13
2 NOP2K2 1241.4 936.72 136.72 304.68 1.33 14
3 N1P2K2 1568.4 969.3 169.3 599.1 1.62 11
4 N2POK2 1790.4 961.86 161.86 828.54 1.86 4
5 N2P1K2 1774.5 981.87 181.87 792.63 1.81 5
6 N2P2K2 1781.1 1001.88 201.88 779.22 1.78 6
7 N2P3K2 1768.2 1021.89 221.89 746.31 1.73 8
8 N2P2KO0 1898.4 905.18 105.18 993.22 2.10 1
9 N2P2K1 1714.2 953.53 153.53 760.67 1.80 7
10 N2P2K3 1733.4 1050.23 250.23 683.17 1.65 10
11 N3P2K2 1872.9 1034.46 234.46 838.44 1.81 3
12 N1P1K2 1514.4 949.29 149.29 565.11 1.60 12
13 N1P2K1 1619.1 920.95 120.95 698.15 1.76 9
14 N2P1K1 1825.5 933.52 133.52 891.98 1.96 2

3.2. FBHHF N SHT

321 BRERIXEMIH

B 2 f 10 20 4. 8. 6 KCFRIRM, AIRRASHEAE. B, BRBE. BREPRIEIERIRSE BT 4. R H
FER AR 17 BN FEAY 415.9 kg/mT, ARXT A& 70.05%, IRIGHMAE SR A, ANl AR % 29.95%, +iEALAE
BE 1M 70.05%. SRE. B, BUERARYS PR =B 69.70%. 100.52%. 106.59%, —FAEALN K ARG
BRIFEINE > B > 1, 5RGHEE[0]. RSN R, REFRLA TKE7 . B
BRI
43.50%. 42.75%. —0.50%. Wt AR BN im, HUUEEM . BB, ZHANAHY, B

BN, SikEAE[12]. B3] IR TS5 AR .

Table 4. Analysis of nitrogen, phosphorus, and potassium deficiency and interaction effects

* 4 ABHRRERXZEYN IR

M o 5 A AEAR LG, 38 P20 B B B2 N2P2KO0L N2POK 2. N2P2K 2., NOP2K 2, 43512 52.15% .

Ab ¥R RN ko/Fi Lt 6 A= 5% 6 IR % EE 1 372 %
1 NOPOKO 415.9 70.05 29.95 0.00
2 NOP2K2 413.8 69.70 30.30 —-0.50
4 N2POK2 596.8 100.52 -0.52 43.50
8 N2P2KO0 632.8 106.59 —6.59 52.15
6 N2P2K2 593.7 100.00 0.00 42.75
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322 BEESH

MRIEE B PRI E SRR BRI (A )AL, FUER AL, RUIER &5 KR 5 i
RIEFNEAE, VEHIHEE REH BRMIK. BRIEA R SRR B R RIEAREL, WIEHESKRE™ &1

RAZPORZAL, W DUEBIBE. B0 KRG ™ SR/ .
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Figure 1. Relationship between nitrogen, phosphorus, and potassium fertiliz-

er application and rice yield

1. AHEREE SkiEmEXRE
3.3. ABHENMESELE SHFREERE
331 —RIRMESGENE

Rede 2 BllRas s . PR=RIR 0, BN 2. 3. 6. 11 AbBE, WAL 4. 5.

6. 7 AbFE, HHHHEL

8. 9. 6. 10 4bFE, %Y =aX®+bX +c — L K EIABARHEAT AT 5047, 7E Excel 221 N (P05 K;0)
(Rt B RS P B BUS B, Ak R A RAE,  BLA KR B (Y) 5 % 37 2 R OX) it FH 22 28
Tt BN REEEA R “PLk” (19 2), MRRECN 1, EWREKT: 8. FEART), Ik
MEHRE >0, 2/ “YWLk” , HIXREH BN 0.827, 0.822, HARZEZEKF(df=4-2=21 rops

= 0.950. roo; = 0.990).

650 -
600 -
550
500
450 -
400 4
350 -

300 , , \
12 18

NACH Eke/m

624.3
593.7

522.8

e Ekg/ B

i

y =—0.5444x> + 21.5067x + 413.69
R?=1.0000
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Figure 2. Univariate quadratic regression model of nitrogen fertilizer applica-

tion and rice yield
B2 FEAE5EAE— T REFEEE
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SR — I BN T RER x i — 1§30, #% b+ 2aX = 0. b + 2aX = Px/Py 7 HilsR B K. fFefdif
R, MNFESHES. sE7E, gGRILE 5. imSRERAEERAKR, KBRS SR E" =
FEAREAH Z

Table 5. Prediction results of the application of the monovariate quadratic effect equation (kg/mu)
F 5 —RRMEHIEN R FUNEER (ko/mE)

SR —krke Px/Py 5t 1 it B T R B
N dy/dx=21.5067 — 2 x 0.5444x 181 19.75 626.10 18.09 624.59

e KAEIHEIZ 3 Julkg tHEL, BUIEELHN(BL N TH5) 0 5.43 Jtlkg.

332 ZRIRYEAFELE
W4 2 B/ I HEL 20 3 4. 5. 6. 7. 11, 12 4b#H, 2. 3. 6. 8. 9. 10, 11. 13 4b¥H, 4, 5,
6. 7. 8. 9. 10. 14 b, % CIK[ENABERL Y = a9 + ;X + Xy + a3X: Xy + a,XoXp + 85X, Xp 43 Hil
BRN)BEP). (KSR KR 5oKRE - = (YY) RN TR, FAH Excel s 7 Hrial g, Kiml
HJ5FEIEIA ST R? (R Square). J7 22704 F EAT &%, ZR%(Coefficients)k:H ap AR HE (Intercept). a;
N(X Variable 1). a, (X Variable 2)-++++-a, (X Variable n), [A/JA8f Y {3 XEONFES = BAERE Y, X
fEHN XA AR B R EERE X (1072 6 H ay, ag, ag, =, @)y @R MK 7o
WA HAERRE T R 0 IR Zn R EETT R R, DA N P o ik Bl 7 #5 9Hl
FPE A= XX (FHFE X H# 6 o ag~as ik, XN X [R5 B HRE);
FEFE B = XY (FEFE Y H174 6 AR - A )
FERE C= AT (AN A ERERE)
TR a = CB (M PR [RH TR ) R 3L &g, ay, @z, ++, an)-
Table 6. Sorting table of fertilization amount and yield results by solving NP binary quadratic regression equation coeffi-

cients
F 6. NP Z ot REARREREKEHEEES 24 REER

Ab PR BN ag N(a;) P(ay) NN(ag) PP(a,) NP(as) HreE(Y)
2 1 0 6 0 36 0 413.8
3 1 6 6 36 36 36 522.8
4 1 12 0 144 0 0 596.8
5 1 12 3 144 9 36 591.5
6 1 12 6 144 36 72 593.7
7 1 12 9 144 81 108 589.4
1 1 18 6 324 36 108 624.3
12 1 6 3 36 9 18 504.8
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Table 7. Fitting results of the binary quadratic effect equation between rice yield and fertilization rate
F=7. KIEFE5KEE- T R AEIEERE

R OGBS T R R? F {4

NP Y =341.41 + 27.54N + 12.07P — 0.527N? + 0.0064P* — 1.064NP 0.9997 1254.7"
NK Y =515.56 + 13.78N — 13.41K — 0.387N? + 0.356K? + 0.451NK 0.9732 14.515
PK Y =690.00 — 14.53P — 12.85K + 0.6317P? + 0.378K? + 0.7455PK 0.6626 0.7854

?_:E: F0-05(5,2) =19.30. F0.01(5yz) =99.30, wrn %%%%*&Eﬁ%y —F]E]o

X7 R IC IR T RER — I 3L B EILLR = AN R .

dY/dN = 27.54—2x0.527N —1.064P

@ NP 4H: H
dY/dP =12.07 + 2% 0.0064P —1.064N
dY/dN =13.78— 2% 0.387N +0.451K

@ NK 41 ) i ;
dY/dK = —13.41+ 2% 0.356K + 0.451N

o prsg, |0YI0P=-1453+2x063L7P +0.7455K
dY/dK = —12.85 + 2x 0.378K + 0.7455P

AN AL R S B ] dY/dX = Px/Py B (JREE . L ERRES . S L4023 )y 2500, 800, 5800
T, Px M HIF R N POs. K,O %) 5.43, 6.67. 9.67 7T/Kg, Py XRFEAHAM 3.0 7i/kg), Y Hix
HREE, RANO @ KM, 93w REMILE AR &, H® ® @A, K N, P,Os.
K,O it &2 e 9.43~21.24 kg. 1.71~14.84 kg. 9.91~19.57 kg 2 [i], APIEEEK: A M ek~
 585.3~597.0 kg, Z 7N,

FERESR o0 — KT REIOMR: FHER % MINVERSE >R N P RE(3 N K R4, P K RE)FFEH
FERE, FH BB MMULT SRR 5 5 8O0 R AL, BIDA NG P(ENL K, P KR

543+3=2754-2x0527N-1.064P . [(N=943
NP 4 AR, , AR NP ZJ0— UM 2 Y
@ {6.67 +3=12.07+2x0.0064P —1.064N p_148a’ ¢ T R Yo
=585.9 kg/Hi;
543+3=13.78-2x0387N+0451K ., [N=2124
® NK 41: ) i N LN , Yk = 597.0 kg/Hi;
9.67+3=-13.41+2x0.356K +0.451N K =9.91
6.67+3=-1453+2x0.6317P+0.7455K ., [P=171
©® PK 4: Tex j SN , Ypk = 585.3 kg/Hi .
9.67+3=-12.85+2x0.378K +0.7455P K =19.57

E R E TR dY/dX =00, Y GRE7E, RANO @ @I AHKRM, 1335 K E i
B E. O ® @FH, AKARER S B N P,Os. KO B H &3 IE 11.52~21.02 kg 3.52~14.47 kg
5.52~13.53 kg 2 IA], ZEFEECK, & BESEERH MY, MR ARSI TREMRE: BEMRE
FEHE 577.52~623.4 kg, SEfEFEMZEAK,

2754-2x052TN-1.064P=0 ,, [N=1152 N

@ NP 41 SN . Yup = 587.4kg/ T
12.07+2x0.0064P —~1.064N =0 P-14.47
13.78-2x0.387N+0451K =0 .. [(N=21.02

NK 41 ) i LI . Yk = 623.4kg/ R
~13.41+ 2% 0.356K +0.451N = 0 K =5.52
1453+2x0.6317P+0.7455K =0, [(P=3.52

© PK 41 ex " LN . Yex = 577.5kg/Ri.
12,85+ 2x0.378K +0.7455P = 0 K =1353
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NP. NK. PK Jy 0 /K-Fitf, AR 205N 341.4. 515.6. 690.0 kg, A EAEH T 20 Wl ol 42 A
LI 246.0. 107.8. —104.7 kg, HE—BIRIET NP ZZ BN ET NK, PK JEAZ HALM

3.33. ZRITRMMAEME

P =70 IR Y = by + byN + boP + baK + byN? + bsP? + bgK? + b;NP + bgNK + boPK 33E47 [8] 543 #7,
BRKFEFEY)S N(N). P(P,0s). K(K0)F% i I & ) =70 IR BN 7 2.

Y = 416.8 + 24.63N + 8.33P — 9.36K — 0.46N? + 0.29P? + 0.25K? — 1.14NP + 0.17NK + 0.13PK. R? =
0.9836, F=26.69" (Fos0.4 = 6.00+ Foo104) = 14.66)

P OINBRN R S e %, dY/dX = 0B, Y AimEr=s; dY/dX = Px/Py i, Y G B ERGER M -
WARFHAERE SR = 70— OTFEIfR, B MINVERSE >R N. P. K REUEFEMIEAERE, B MMULT Rl
FRE S BT FERL, B N Py K 1.

KRR e B AR R SR RAT K BRI @D, N P e it A B 5 B A e A A 224
AN, KON B ST R T m IR R, 5 n RN R B R AR B e R S R RN
AHZEAR/N . BB AR R N:P,Os:K,0 = 13.38:11.84:17.54 556 A2 AL & 12-6-10 ZREK, HHEHE
JERLEEAE, FERl B mIC, S0 KE .

24.63-2x0.46N -1.14P+0.17K =0 N=14.43

8.33+2x0.29P-1.14N+0.13K =0 «——1P=11.57 , Y us =602.3 kg/H;
-9.36+2x0.25K +0.17N +0.13P =0 K =10.86
24.63-2x0.46N-1.14P+0.17K =5.43+3 N=13.38

@ {8.33+2x0.29P-1.14N +0.13K =6.67+3 «——1{P=11.84 , Y us =592.1 kg/Hi-
-9.36+2x0.25K +0.17N +0.13P =9.67 +3 K =17.54

TG ZICUOSN F FETE AR B S SR . BRI RIS B EROK, FERIE
BER AN BRI AT RN AR N, T 0 IR = In IR S R A it S
3.4. AERALEKFEEEHREMEERTK
3.4.1. FEBKIBEEHT®

TEIKFEASAE B WIMEE , A AR AN i S0 AE A B K R (O ik v BH B AT L e Ab R, 9 BE A BEAR W i/,
AT A BB IE B SR, A EiA s, Rm ] BAC T H AT RTINS HEaT, S5
PLEREE, AT, KHAEFWgEE AL MESICHERY N, KREEFHE BT 36k 8).

Table 8. Record of rice growth period at experimental sites

8. MK REE BHhCHEER

AeEE AERAE S EERAN BRI rEBEN BOWHD AR SRR R okl

1 NOPOKO 4/8 5/20 6/18 7112 7125 8/10 9/25 10/6
2 NOP2K?2 4/8 5/20 6/18 7/12 7125 8/10 9/25 10/6
3 N1P2K2 4/8 5/20 6/18 7/13 7127 8/12 9/28 10/6
4 N2POK2 4/8 5/20 6/18 7115 7129 8/15 10/2 10/6
5 N2P1K2 4/8 5/20 6/18 7/15 7129 8/15 10/2 10/6
6 N2P2K2 4/8 5/20 6/18 7/15 7129 8/15 10/2 10/6

DOI: 10.12677/hjas.2023.135059 441 Al L2


https://doi.org/10.12677/hjas.2023.135059

ZENI 2

Continued
7 N2P3K2 4/8 5/20 6/18 7115 7129 8/15 10/2 10/6
8 N2P2KO0 4/8 5/20 6/18 7/15 7/29 8/15 10/2 10/6
9 N2P2K1 4/8 5/20 6/18 7/15 7129 8/15 10/2 10/6
10 N2P2K3 4/8 5/20 6/18 7115 7129 8/15 10/2 10/6
1 N3P2K2 4/8 5/20 6/18 7115 7129 8/15 10/2 10/6
12 N1P1K2 4/8 5/20 6/18 7/13 727 8/12 9/28 10/6
13 N1P2K1 4/8 5/20 6/18 7/13 7127 8/12 9/28 10/6
14 N2P1K1 4/8 5/20 6/18 7115 7129 8/15 10/2 10/6

3.4.2. FREISIEATEE MR

WO A TR b B . AR B BB, SoBr. TRIESHER, SRNE 9. BHESH
S E A, IR M AL A 5 8 (T R AT, RUACP AR B 2 R i, Lo
BRFRSEROALEE 10 SIVE AL 2 R B AR, B RESOROEC 450 TR AL B ) 2 R
SEF BT, TR R YR 2 K

Table 9. Questionnaire on economic characters of rice under different treatments
= 9. TRIEKFEEFHERAER

AR FER RESORD gisee Tl BEIRTRE

A AR BRE om (H/) om (ki) % ; (ka/#) (TRYY
1 NOPOKO 93.33d 7.13 21.66 117.74 79.34 28.64 384.7 14
2 NOP2K2 92.27d 8.23 22.38 105.06 77.01 29.25 404.7 13
3 N1P2K2  103.53bc 8.37 21.62 108.20 75.59 28.87 418.3 12
4 N2POK2  106.33bc 10.47 22.57 113.82 74.68 28.52 543.8 4
5 N2P1K2  106.70bc 9.53 22.80 126.08 75.46 28.54 548.7 2
6 N2P2K2  105.63bc 10.93 21.41 105.36 73.02 27.92 514.4 7
7 N2P3K2  107.23b 9.47 22.24 122.76 78.06 28.53 530.7 5
8 N2P2K0  105.00bc 9.50 22.16 117.28 83.08 28.37 505.7 8
9 N2P2K1  105.50bc 9.03 22.70 101.06 71.18 29.23 426.8 11
10 N2P2K3  107.07b 9.83 22.45 121.33 71.25 27.61 526.9 6
11 N3P2K2  112.60a 9.87 22.94 127.11 78.83 28.42 570.5 1
12 N1P1K2  100.07c 8.90 22.13 124.81 79.73 28.10 499.4 10
13 N1P2K1  102.10c 9.63 21.92 114.37 76.26 28.58 503.6 9
14 N2P1K1 107.37b 8.80 22.03 130.35 77.89 29.63 543.8 3
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35. BRFIARAE

WORETEURE A K FEEREINA L A 2. 28R, HRHARX IR UYFRHE = (X ~&
— THEX =) x (EPFR0 &R/ AZEmAL R TR B SR 2 R AERZE &R %, 4558 W5 10,
F 11, JEEEAEAEE 6 FUBEHT R IR LA RN 29.57%, AKCFHAR; 13 ANt AR AL HE ) U 45 5
R 10 27.99%; JERLLE SR 258 9 51.71%, B &b B CAR AL B 8, L2y il th B G s 4
AbFE A, PR AR ALTE 11, TP RURBET AL 5. PRUPBHMIAT AL 9, X =AML I RLA R EAE
30%~40%; P REIFtARAREE 6. P ARBHICET 0 FE 14, IRE TR A A2 3, H & s i b B 7.,
AR BRI A 13, AP B R AR 10, XSANALBEAERLF 2R 7E 20%~30%; I ZUI A% Hh A b 3
12 PRI AT 20%; SR E R P i P A AL EE 2, JERLRIFH R AUA 3.13%.

Table 10. Analysis of comprehensive utilization efficiency of fertilizers under different treatments

@ 10. FRILERBLGZEFIAR SR

ey A kgl ) & IF 5 & 5 (%) EE PR (kg/m) & IR & 5 (%) T
i WA N . %'Ju)ﬂ %
P N P,Os K,O P N P,Os K,O
1 NOPOKO  415.9 0.94 0.292 0.318 398.2 0.73 0.108 1.55 /
2 NOP2K2  413.8 0.94 0.312 0.340 397.6 0.76 0.122 1.60 3.13

3 N1P2K2  522.8 1.00 0.304 0.317 510.6 0.79 0.135 1.66 25.99

4 N2POK2  596.8 1.00 0.288 0.313 587.5 0.75 0.117 1.57 35.98

5 N2P1K2 5915 1.02 0.276 0.303 585.2 0.82 0.131 161 33.96

6 N2P2K2  593.7 0.95 0.275 0.307 586.8 0.78 0.130 1.67 29.57

7 N2P3K2  589.4 0.99 0.304 0.331 582.3 0.72 0.125 1.61 25.54

8 N2P2K0O  632.8 0.97 0.264 0.302 615.8 0.71 0.114 1.70 51.71

9 N2P2K1  571.4 1.00 0.275 0.303 564.8 0.77 0.130 1.69 33.43

10 N2P2K3  577.8 0.97 0.275 0.312 569.5 0.70 0.116 1.61 20.78

11 N3P2K2  624.3 1.15 0.290 0.313 613.2 0.88 0.142 1.73 34.89

12 N1P1K2  504.8 0.93 0.287 0.314 495.6 0.69 0.117 1.49 16.62

13 N1P2K1  539.7 0.91 0.269 0.307 528.7 0.60 0.096 1.59 24.42

14 N2P1K1  608.5 0.93 0.287 0.323 595.7 0.77 0.092 1.18 27.90

AR HEE K, B0 04 1. 20 3 /KIS EE, S BB F 2 AE 27.55%~39.17%
[E], B SRR T BN E[LAEERKAE AL R, (HE TS S]EM e T s R
HEFEACE, AN 0. 1. 20 3AKFRIVIANGEE, THEBEAER R IEAAH T, BGRB8
AN 0. 1. 2y 3/KFRIDGASAER, SRR 2R B U . BT AL SR 3R R A B A DG
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Table 11. Calculation of nitrogen, phosphorus, and potassium fertilizer utilization efficiency
= 11, REASHARRLF AR E R

HEAEACY kol i REA IR0 & B kgl REHLIR 5 5 B kgl wi HERLAF 2%
N P,0s KO N P,.0s KO N P,0s KO N P.Os KO
0 0 0 3890 1719 1911  3.022 0.687  10.469 / / /
6 3 5 5228 1633 1731 4034 0767 9545 3917 023 —22.06
12 6 10 5640 1633 1823 4577 0763 9800 2755 018 -7.57
18 9 15 7179 1792 1803 5396 0728 9169 3147 126  -9.39

4. e 5vhe
4.1. #ig

WIAEF 1K B 2 AT AE 4k 1100 m e i) — e, B OSGBHEAX AN E, 17 1E 500 kg 24,
KM iR A7 A S 632.8 kg, UEWIHERZIORACEC ) BO A, RIS, WS AR KT . alls Oy A g
WA BT B YR . R E, AP, &R AW EAE S EMAT GHdbE Pt E
PBRAEY 1 2 KT HEAdid Iy, ALK A 8 5 AL AL B ) 65% A L

A DRI RAC RN fie vy, WAL IEASTC RN, X SRR RS KA A RSP RA e 2 — 8L 2
BUK B RIBE RN B, AR E S TR . X% 5K HgE & B RICE K, BIEf: SRR
JErpg 2 B A AL AC A AL . 508 AL IEA AR, BIEM RS 2 EACT AR, (H B 2k
F 45%F1 H AR E R ZEFRIREUR; Rl 2 B IE M R ANE, STt 2 IR IR K

FINKFEAEF= IS IHBNGE R, SRR 70%4 4 IER 40y, X aifE 500 so/miti, HErm
TR BB AT 5 AR M BRAE T IUAL " AR EIn R e b AR
B, CUKMRHER” gi— R, SEiER . HEERE, IR IELKT, GBI, A mif
P EIATHUROCS, ATIEURURF GO, SRTEPS AR BINAEL, OKREPL R R A S SR, B R A
A AR

4.2. &g

1) 56 AL RE L F 4, AHAE RN 415.9 kg, TTHRE 65.72%~100.51%. A [Hjiti ALK PR A 7
B 413.9~632.8 kg/m7 2 [A], W\ 1241.4~1898.4 Jt, HiF IR\ 304.68~993.22 7, F=#t Lk 1.33~2.10,
N2P2KO (o) 7= B fe i, ELICAE DX 37 i3t 50%, U1 SF- 240K S48 72 20% LA L, SO A2 HAE F i s
NOP2K2 (o &) & ik, WA T AL IX 7 &, BEFHEEATG A BAEH . N2POK2 (o) /= 550U, ELHETF (1) N2P2K2
(h &R IEE, A EERT SR L. ZIEAEEARLEL T AKRBEA &, LA, KELHEE
RO, S P EAE B E T LA

2) ALAEFFH R EARIAR, FAEA 27.55%~39.17%, BEAEAIH RIEA NE, WIEFHEE vaHE; e
B AR 210 27.99%, FBEFHEIEMACLE & FI 2N 29.57%, AL s 51.71%, L&A
FE R AR BN 3.13%. JERIINZAE > BEIE > I, AREREREA IR 30% 4 A7, 11 AS it i 4 IR
RGP B ATO R BN S KRG AR & B Rk e ok, B U A BB KRR AR B B,
7N R

3) WMEM— LK, RIERNAE L, ek B 2BM Ik, WEFEMG, THERMRE KR
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it N B2 R AR, 7E 18~20 kg/Hy, /KFG/ S A, 1E 625 kg/mi Zidss &I NP 0 IR T FEAH K
PEWR ., NK. PK 0RO FEAHCHEA R, M N P.Os. KO i M EFHEE RN, 4
WA 9~22. 2~15. 5~20 kg/Hi, &7~ N 580~630 ko/Hi; fNE I =J0 IR FEAH e PERL B2, 51
N. P,Os. KO fi MR ZEREN, 058 13~16. 11~13. 10~19 kg/Hi, A= 8 N 600 ko/Hi /2

Ao

PA_E SRR s TR [10] . ZRI[16]55 b p ke a1t , XN SRk R ORI L, JERH

R FH AR AR A K

4) 55 F)KFE R ARAE P~ 52br, B AR~ & ] 1€ v 600~750 kg/wi , #E#E N.P,0s. K,0 H & 18~25.

10~15. 16~22 kg/m, HLAEK H IR 37K AT R T R

BE K
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