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A Study of Optimum Model for Flax Cultivation in
Southern Ningxia Loess Hilly Area

Dang Zengchun Li Dingzin Xu zuexuan

(Northwestem Institute of soil and water Conservation,chinese Academy of sciences
and Ministry of water Resources, yangling yshaanxi,712100)

Abstract  Field trials were conducted by using the regression design of quadric orthogonal rotation
in southern ningxia hilly area. By means of establishing mathematical model, this paper analysised
the input of N,P,0; and seeding rate. The relationship among N,P,0O;,seeding rate and yield was
set up, with which the optinal model for flax cultivation was set out. The model gave the input
amount of fertilizer and seeding rate according to rainfall style. They were that:in ordinery rainfall
style, N is inputed by 96. 4kg/hm?, P,Os 92. 7kg/hm*, seeding rate: 55. 2kg/hm?*, and the yield
would be 1921. 3kg/hm?, Under the drought style:N:101. 2kg/hm?,P,0;:102. 6kg/hm?, seeding
rate; 56. 4kg/hm?,and the yield would be 1 568. 2kg/hm’. The optinal model would be very signifi-
cant for improving flax yield in practice.
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#115%~20%. MREA R HREAR GENER, SR ERARET KNS GEFER HETHE
FHRLSLFMER ARERKFHEE, ARABEIT VRS, ¥R LB REARN
K. BR, KBLIE, 1L K& 58— H 4 7E 450~600kg/hm? 2Z (8] . X8 1L X SRR &R
ERe gEymE s, BraiafrE, RNETHLUENERERLERK 15 HIEXHE
HH SR EHITRB IR, EBOH N.P,O, X8 K& = X B BB . 58t s 4
LRI ZE R AREARSERBTRHRARIETR. IREBBHFRBRITHEATERL.
ERACEMBERE, XM IO ARES LEHRAAEENTREX.
2 RAEiit
2.1 BB RRGE

RBRBRETHLURYEREN)| S LR, B EZR I EBRKERX, 81K 1 560~1 795m,
SEBRBFEETER ETHSB6.9C,=10CHIEB 2 573C, TH/R 152 X, FREF & 478mm,
FRRE 736. Tmm, EREEBEREHK., HRANBERLX.

RRpEE FRAXM NG L, HRIRBY L EEMNBHEEIRASENY 11. 4g/ke, 2
R 0. 774g/kg BESR & 73. Omg/kg, 8% 1. 69g/kg, E B 7. Omg/kg, Wit & /MhFE.
2.2 Rt

RERAKBEEAS R BEAEEKFIEXESEFREE. MEXERN 3mX2. 2m,
g 23 4NMPX, IR ATHIZ S,

#1 AEERLEXFRRASEH

£k (BF) Bl X Bt R (=1, 68)
—-r -1 0 1 r

N B (kg/hm*) z 22.5~187.5 22.5 60. 0 105.0 154.1 187.5
P,Os(kg/hm?) 2z, 7.5~180.0 7.5 42.5 93.8 145.0 180.0
& (kg/hm?) 2, 37.5~175.0 37.5 45.2 56. 3 67.3 75.0
NRERAREE N46%) BERA=KBAE (& P,0:46 %) , YL F L BIS% — M 10kg/ /)N
X,N.P#uiEA. T4 A5 HEM,8 8 12 HIIK.
2.3 RBFEARETHRERNR
1992 £ .1993 S SAMEF MM REKFESNE 2. AR 2 FERHHT, FTRI4r 1992 48,1993

EWES RN KENPETRE,
X2 HERETHRKELSEMTINELXR mm
£ bok: §: 4 4 A 58 6 A 7H 8AL &it Bit
FAKE 1992 56.29 10. 9 27.7 89.4 97. 9 135.8 361.7 417. 99
2O 1993 79.17 19. 6 28.6 40.8 88.6 31.7 209. 3 288. 47
EELY — 25.7 48.7 54. 8 94. 7 70.5 294. 4 —
3 RS5489

HIHK 1992 G701 1993 FEH R R 5% 3.5 F 1992 FIRARLE R K™ & 1 530kg/hm’~
1 980kg/hm?, F3{H 4 1 802kg/hm?,1993 FiX L, HARK =& K 1 127kg/hm*~1 600. 05kg/hm?,
FHI{E R 1 414kg/hm?®,1992 £F.,1993 F4HHR R UM SEN T KENFETEE. MHAR 3B
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o SHLALEE , AT B AL FBER O B AT 4T .

3.1 JIlEd8AE"R ) HENR %3 ¥TFERXIGHAKRRFRESRER

CH kPR C).BHERGCZ) HDO ARIKE B B E RREZ R G X kg/hm)
J=b k3 %0 oz oz 1992 4 1993 4
Mg 3 RBYEN, 55’ Z K 1 1 1 1 1728.00 1 433.03
LY EN RS ST EBEENR. Z i Tl 1780.50 143010
3 -1 1 1683.00 1 167.08

. (11992 %34 - 4 -1 —1| 1660.50 1127.03
¥ = 275.3 + 9.5891Z, + 4. 9189Z, 5 -1 1 1 1 824. 00 1 213. 05
+ 31.4425Z; — 0. 04662 6 -1 1 -1 1854.00 1 348. 05

— 0.0223Z% — 0. 277422 1) 7 -1 -1 1 1 758. 00 1301.10
F—=1565"" F, =58 00" 8 -1 —1 —1| 1680.00 1 373.33
F,—22.38"" F,—6.11" 9 r 0 1605.00  1185.08
10 -r 0 0 1530.00  1194.08

Fy, =64.25"" Fp =17.58"" 11 © r 0 | 1752.00  1533.75
F;; =6.09° 12 0 —r 0 1 686. 00 1 232.03
(2X1993 £ . 13 0 0 r 1 792. 50 1571.10

5, = 8.7626Z, + 2.8119Z, 14 0 0 —r | 178200 1391.03

15 0 0 0 1861.50  1541.10

+ 32. 96452, — 0.0575Z] 16 ) 0 | 1878.00 1524.60

— 0.0266Z; — 0. 285Z] 17 6 0 0 | 1932.00 1506.08

4+ 0.0339Z,Z, — 42.7 (2) 18 0 0 0 1 927.50 1 619.10

F =22.58"" F, = 33.68"" 19 0 0 0 1 881.00 1 505. 55
F, = 4,19 F, = 6.26° 20 0 0 0 1938.00 1 600.05
.. .. 21 0 0 0 1980.00 1 552.05
Fup=17.45 Fn = 91.16 22 0 0 0 | 1951.50  1577.55
Fpp = 23.31"" Fyy = 5.990° 23 0 0 0 | 1980.00 159608

GE: » » ME/NTF 1%, = HE
INT 5%, (xRN TF 10%)
BEFREBE FTEQO.QOMERBRYEESTRHARRYEREFRNEEKT, RHEF
BO.QORBTARFERHK™KS N.P,O, R EHEELEER.
3.2 RRFERAKEIERSERONTE
(DRFFFH 1992 4.
RABWD y 4 Z RESH 3y /02, HERETE, M.
Iv,/3Z, = 9.5891 — 0.0932Z, = 0 M Z, = 102. 89(kg/hm?)
3y,/3Z, = 4. 9189 — 0. 0446Z, = 0 W Z, = 110. 29(kg/hm?)
Iv,/9Z; = 31.4425 — 0.5548Z, = 0 M Z, = 56. 67(kg/hm?)
B %A BF B T 7 B B Y E AR & 5. N102. 89kg/hm?, P,O; 110. 29kg/hm?, 3% & % 56. 67kg/
hm?,
B ZERATRQ, BEFKESETREEHRKARE~EN:
Vi me = 275.3 + 9.5891 X 102. 89 + 4.9189 X 110. 29 + 31. 4425 X 56. 67 — 0. 0466
X 102. 987 — 0. 0223 X 110.29? — 0. 2774 X 56. 67° = 1930. 83(kg/hm?)
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FROPBARIFMEREEN Se=55. 77 FFIUE BSUNTREBET . BEE"E yu HERFRX
5]
Yime = Yime £ 2Se = 1930. 83 + 111. 53(kg/hm?)
(ORXFETEFH 1993 F
BRFBQ F 3.0 Z WIRSG 3,/ SHETE. B

dy,/9z, = 8.7626 — 0.115Z, + 0.0339Z, = 0 €))
dy,/dz, = 2. 8119 — 0. 0532Z, + 0.0339Z, = 0 (2)
3y,/d%; = 32. 9645 — 0.57Z; = 0 (3)

R (D). (OB RFEE Z, =113. 0(kg/hm?),Z,=124. 9(kg/hm?®) ; B (3) K78 Z, =57. 8(kg/
hm?) , B 38 B B 1 7= B i e AR B 24 N 113. Okg/hm?,P,0; 124. 9kg/hm?, 3& & % 57. 8kg/hm?,

¥Z,\ 2, Z, HEHARA TR, BRETRAY:

Yume = 8. 7626 X 113 + 2. 8119 X 124. 86 + 32. 9645 X 57.83 — 0. 0575 X 113
— 0.0266 X 124. 862 — 0.285 X 57. 83% + 0.0339 X 113 X 124. 86 — 24.7
= 1581. 17 (kg/bhm?)
FROOBMAITERENR.
Se = 57. 7654 (kg/hm?)
U SUMTIRBET  BETE i HEEXEY.
. Y ima=Y1ma £ 2Se = 1581.17 + 115. 53(kg/hm?)

3.3 BEREESERNRTE

BETFEFARGHFUEBRBHTR, Y UFETRE TARB AR =BRA BRE TR H R
HOEE,MNEERSEEREREN, ERESME ESNEEHBFMRAORA . HUT
(ER:

» _ Py P oy _ P
%,  P. ®, P, oz, P,

Rep: 2,22, 22 0 5 3 Z, MRS B AR BB R ER

P, =5t #& GT/kg)+ Pz Pz, .Pz; 3 N.P fiff TR & GT/kg) , MR X MR8 E , 7]
RALXEAREBERERESER.

EEHATH T .8 kgN2. 174 5T, 5 kgP,Os 2. 83 5T, & kg #RRFHF 3. 60 7T, = & (B BEFF)
5 kg3. 00 7T, ¥ KA R AR £, BP 1992 4524

Ay, _2.174

—_ —_— T ——— f— Z
2L < 9.5891 — 0.09322, = 2414y Z, = 96. 41(kg/bm)
__c?a_); — 4. 9189 — 0. 04462, = %ﬁ M Z, = 92. 66(kg/hm?)
2 .
Wi _ _ _3.00 _ .
P = 31,4425 — 0.5548Z, = 35 Wl Zs = 55. 17 Cheg/h®)
MBREEEESHEEN.

N 96. 41(kg/hm?),P,0Q; 92. 66 (kg/hm?) , 3#& & 55. 17 (kg/hm*) B =8 K
&1 = 275.3 4+ 9.5891 X 96.41 + 4.9189 X 92.66 + 31.4425 X 55.17 — 0. 0466
X 96.41% — 0.0223 X 92. 66 — 0.2774 X 55.17* = 1921. 32(kg/hm?*)



30 K1 RHER H1is5k

1993 £ 24 .
% = 8.7626 — 0.115Z, + 0. 0339Z, = 23_% v
% = 2. 8119 + 0. 0339Z, — 0. 0532Z, = %:_g% @
%i_: = 32.9645 — 0.57Z, = % @

#RAQ@OBIKRK, B Z,=101. 2(kg/hm?),Z,=102. 6kg/hm?, }i K (3) 18 :Z,=56. 4 (kg/
hm?)
Bl RN &5 3% 9 :N101. 2kg/bm?* ,P,0,102. 6kg/hm?, 3% & 56. 4kg/hm?,
W RS R TN
y; = 8.7626 X 101.2 + 2. 8119 X 102. 6 + 32. 9645 X 56.4 — 0. 0575 X 101, 2?
— 0.0266 X 102.6* — 0.285 X 56.4% + 0.0339 X 101.2 X 102.6 — 42.7
= 1568. 2(kg/hm?)
3.4 RRESHERDER
FHEHFRYEEFROM), 7 PC—1500 MEBHEN IR, TURILES L ER
FETHRBEREANRBES TR UEFKAE AT EEN , ZRAHEEHE, ERBHE
—1.68<Z<1. 68 X[H] Y, B K 0. 42 B, B SR A4 3LH 729 A, 1 1992 SF- &>
800kg/hm® YA S H 182 ;1993 =& >1 500kg/hm? A S H 81 4. A HIREFEKEMT

BRELBHEAKARTKFEAES. EXERTAHASY, Z. K TPRELAHEENFE 4.5,
F4 HEAEPZ BREBESIHR (1992 5F)

RWEE 4 A Z
K¥ BED ¢4 R /%4 BWED
—1.6 0 0 0 0 6 3.3
-1.2 0 0 0 0 14 7.7
—0.8 25 13.7 15 8.2 25 13.7
—0.4 47 25.8 30 16. 5 28 15.4
0.0 50 27.5 37 20.3 29 15.9
0.4 42 23.1 38 20.9 29 15.9
0.8 18 9.9 34 18.7 25 13.7
1.2 0 0 23 12.6 17 9.3
1.6 0 0 5 2.7 9 4.9
Bit 182 100 182 99. 9 182 99.8

MNEATUFS 182 MBEAESY, 20 N RIBER —0.8~0. 8 i, B 100%,
KU N BIEX —X B PEF, KA LL 0. 0 KFRAF BIAH Y F i N BAE 65. 8~144. 2kg/hm’
f5HE;: Z, (POOKIMmIBIEM —0. 5~1. 2 B, FIM K% 89% , KM PO B7EX — XA BT,
KLl 0. 0~0. 4 Ka &4 RHM P.O; BE 73. 2~155. 3kg/hm’ EKIEH . Z. HER)H KD
EHL—0.8~0.8 BY , HLAHEN 74. 6 % , KRB BRIEX —KE AL EE, HPLI—0.4~0. 4 X[H]
BT BB X (AN 47. 3~65. 3kg/hm’ , EL R X : F 4V K FESERGE T i FH ARG ICE 1§
BB A S Y N56. 8~144. 2kg/hm?; i P,O; 73. 2~155. 3kg/hm?; 3§ & 47. 3~65. 3kg/hm?,
EHAE T, TRBEFFEWE.
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%5 BEASTZ REMES)AE 1993 F)
Z, Z, Z,

wHE %) K AE (D K )
-1.6 0 0 0 0 0
-1.2 0 0 2 2.5
—0.8 0 0 9 11.1
-0.4 17 21.0 8.6 16 19.7
0.0 28 34.6 15 18.5 17 21.0
0.4 26 32.1 20 24.7 17 21.0
0.8 10 12.3 21 25.9 14 17.3
1.2 0 15 18.5 6 7.4
1.6 0 3 3.7 0 0
it 81 100 81 99. 9 81 100

ARSFUEL . E 81 ARZAEH.
Z, ImBB{E —0. 4~0. 8 B, BB E &%
100%, HAPL 0. 0~0. 4 B 3F MY N B
85. 4~144. 2kg/hm*; Z, (P,O;) 3 4% P {H E¥
0.0~1.2 B, AKX 87. 6%, H Ll o.8
B4, & 8 P,O; & ¥ 93. 7~ 155. 3kg/
hm?; Z, (B H HMWEMR —0. 8~0. 8 B},
HAER 90. 1%, HHLL0.0~0. 4 BIF. R
B S % 56. 3~60. 8kg/hm? , iX — i I #% &
HERRT TREHAKR~HARAE.H
DS KEEM™. KBER 4. RS E/BTHE
L, ZRENBESAELAHRA, RRE
1993 FPTEFER T . EXBETHRKNE
N Bf1 P,O, BRB{E - . WWEAN 0. 4 £~ K
T 9H LM N & 19. 6kg/hm? f i P,O;
& 20. 5kg/hm?,
3.5 EFMESR

E=EHRXP EZXEEFEEPRBEK
Fob, MEB B —EHEXMERAREBRFE
(RFBRTH S, BMBRER KK FIEHE) .

BiE Z A

19924 Yy = 1430 + 9.59Z, — 0. 46622

(PO, 92.7 #E 55.2)

Y, = 1657 + 4.92Z, — 0. 02232}
(N:96.4 $%& 55.2)
Yy = 1030.9 + 31. 44Z, — 0. 27747}
(N 96.4 P,0; 92.7)
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19934 Yy = 919.0 + 12. 24Z, — 0. 0573Z? (P,O; 102.6 #ERE 56.4)
Y, = 716.5 + 6. 24Z, — 0. 026622 (N 101.2 #® 56.4)
Ye = 615.7 + 32.96Z; — 0. 2852} (N 101.2 P,Os 102.6)
HERMRES TBLMMOMKRE, EATNy 1992 £, TEEH 1993 F, mE 1 TUEY:
(O~EFEREN & . P,O, R .IERAMMERYERL, KNYELET I ZEIREZ HRE.
(2)1993 £ WPL v, »y., TABER KT 1992 EHIHR . XHETRER TR LEENEFR
ToEEMBEEFEAFEEEMNE X EYEERY GEX — & BED B, 3L AE A9 580N tx X
FRKEGRHBEE . QOERREGHEA T, FEFH=RERMA/MFER - A>B>ER G
MERBENHRNK); BE R, BRM=EHEMEEEE MA - BRENBEANETFTRFEXT
FAKE, B BEZEARHEERETRECEIRY, RAE 1993 FHRBBBHE KT 1992 4
HRESN, RETEHFAT EEEARNSENERAEE ., BEMBERX ™ BRI WHZT /)
TFRENEH.,

4 & &

TR BEARRE R’ KEQOEH 3~4 F)HFE 1 930. 8+111. Skg/bm* | B
£E(10 4EF 6~7 $E)H 1 581. 2+115. 5kg/hm?

(2) 5 #b i SR 0t £ 3 AR B A 9% B O (D F K 48 N96. dkg/hm?, P,0,92. 7Tkg/hm?, #E & 55. 2kg/
hm?; @5 4E N101. 2kg/hm? P,0; 102. 6kg/hm? #& & 56. 4kg/hm?, HLEf BB =R 251K 1
921. 3kg/hm® 1 1 568. 2kg/hm?,

() HRBKEH AR ER = HMIC . 1% B4 4 I R B :N65. 8~144. 2kg/hm*,P,0; 73. 2
~155. 3kg/hm?®, & & 47. 3~65. 3kg/hm?, FREMR L& N TR L# 19. 6kg/hm?,P,0, k&
20. Skg/hm? , FEW R T, BAEA K >1 500kg/hm? =&, FAEA[ £ >1 800kg/hm? =& .

(OTRE L X RS FARARIE T RATLH =N 1 500~1 800kg/hm? , 2 i i) i 7= T 4
(450~600kg/hm®) B W] DL gAY , R B MR E ML R IE .
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