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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,0O; and seeding rate. The relationship among N,P,O;,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,O; 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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15%~20%. MIREHHEAR GENER, RO RARET KNS GEFER EETHE
FHRLSLFNER, ARERKFHRE, ARABEIT VRS, ¥R LB REARN
K. B, KBLIE, 1L K& 58 —H 4 7E 450~600kg/hm? Z [i] . X 1L K S\RH R
ERi, gEymE s ReaiasrE, RNETHLUENERERLERK 15 HIEXHE
PH SR EHITRB IR RN N.P,Os R85 = X & B BB . 8t s 4
LRI ZE R AREARSERBTRHRAERETR. YRR BMHRBRIT N R,
T RACRBERE, XM EEOARES LERRAAEENTREX.
2 RAEiit
2.1 BB RRGE

REBRETHLURHEREN) S ERH B ZR L EBRKERX, 818 1 560~1 795m,
SEBRBFEETEX EFTHSBE6.9C,=10CHIB 2 573C, TH/R 152 X, BT K 478mm,
FRRE 736. Tmm, EREBEREH K. FRANBERLKX,

RRpEE FRAKM NG b, HRIRBY L EEMNBEEIRASEN 11. 4g/kg, 2
R 0. 774g/kg BESR & 73. Omg/kg, 8% 1. 69g/kg, E B 7. Omg/kg, Wit N F/MFE.
2.2 Rt

RERAKBEEAS R BHEEEEKFIEXESEFRERE, MEXERN 3mX2. 2m,
g 23 ANMPKE, AR ATHIZ S,

#1 AEERLEXFRRASEH

=R (BF) Bl X Bt AR (=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?) 2, 7.5~180.0 7.5 42.5 93.8 145.0 180.0
& (kg/hm?) 2, 37.5~75.0 37.5 45.2 56. 3 67.3 75.0
NRERHRE(E N46%) BERA=KBE (& P,0:46 %), YL F L BS% — M 10kg/ /s
E,.N.P#AiEAN. T4 A5 HEM, 88 12 B,
2.3 RBRFEARETHRERRR
1992 £F 1993 SFMEHMRE T MM KTESNER 2. AR 2 FERHT, FTRI4r 1992 47,1993

FERER NI PKENPETRE,
X2 HERETHRASELSEMTINELXR mm
£ bok: §: 4 4 A 58 6 A 7H 8AL &it it
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 &ER54944h

HIHK 1992 G0 1993 FM R F5I%E 3.5 F 1992 FIXR LR HAK™& 1 530kg/hm’~
1 980kg/hm?,F#{H 4 1 802kg/hm?,1993 FiX I, FRK= &K 1 127kg/hm*~1 600. 05kg/hm?,
FHI{E KR 1 414kg/hm?,1992 45,1993 F4H HR R UM SEN T KENFETRE. MHAEK 3@
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i SHLALEE , AT B AL FBER O B AT 4T .

3.1 JIl6dE"R ) HENR %3 ¥TFERXNGHAKRRFRESRER

CHkPRCZ).BHRGCZ) HDO RIS B B E RREZ X G kg/hm)
J=b k3 %0 oz oz 1992 4 1993 4
Mg 3 ARV, 55 R Z K 1 1 1 1 1728.00 1 433.03
TYERN RS ST EBEENR. z i b7l 1780.50 0 143010
3 -1 1 1683.00 1 167.08

. (1)1992 %% 4 -1 —1| 1660.50 1 127.03
v = 275.3 + 9.5891Z, + 4. 91897, 5 -1 1 1 1 824. 00 1 213. 05
+ 31.4425Z; — 0. 04662 6 -1 1 —1| 185400 1 348.05

— 0. 022322 — 0.27742% 1) 7 -1 -1 1 1 768. 00 1301.10
F—=1565"" F,=5800"" 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

F, =64.25"" Fp=17.58"" 11 0 r 0 | 1752.00  1533.75
F,;, =6.09" 12 0 —r 0 1 686. 00 1 232.03
(2X1993 4 . 13 0 0 T 1 792. 50 1 571.10

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 o 0 | 1878.00 1524.60

— 0.026627 — 0. 285Z] 17 0 0 0 | 1932.00 1 506.08

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
Fio=17.45 Fn = 91.16 22 © 0 0 | 1951.50  1577.55
Fpp = 23.31"" Fy = 5.990° 23 0 0 0 | 1980.00 159608

GE: » » ME/NTF 1%, = HE
INT 5%, (+ MEE/PNF 10%)
BREFRERBE FREO.OMNEHRYEESTEAREYEREFRNEF KT, RHEF
BO.QORBTARFERHK™RE N.P,O, R EHEELER.
3.2 RRFERAKEIERSERONWE
(DRFFFEH 1992 £
RABD v 4 Z, RSH 9y /52, HERETE, 0.
3y,/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,/3Z; = 31.4425 — 0.5548Z, = 0 N 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?, % & % 56. 67kg/
hm?,
B ZERATRQ, BEFKESETREEHKNRE~ER:
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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FRMPBRIFEREEN Se=55. 77 FIUE SUNTREBET . BEE”E yu. HERFRX
5]
Yime = Yime £ 2Se = 1930. 83 + 111. 53(kg/hm?)
ORRFETEFH 1993 F
BRFBQ F oy Z BIRSG 3y, /% SHETE. B,

dy,/9z, = 8.7626 — 0.115Z, + 0.0339Z, = 0 ¢))
dy,/dz, = 2. 8119 — 0. 0532Z, + 0.0339Z, = 0 (2)
3y./dz; = 32.9645 — 0.57Z; = 0 (3)

¥R Q) (B HKMB Z, =113. 0¢kg/hm?) , Z,=124. 9(kg/hm®) ; i Q)X B Z, =57. 8(kg/
hm?), Bl 3k B i 7= B i i AR B 29 N 113. Okg/hm?,P,0; 124. 9kg/hm?®, 3& & 3 57. 8kg/hm?,

¥ Z,\ 2, Z,HRA T ERQ,.BRETEN.

Yims = 8.7626 X 113 + 2. 8119 X 124.86 + 32. 9645 X 57.83 — 0. 0575 X 1132
— 0.0266 X 124. 86! — 0. 285 X 57.83* + 0.0339 X 113 X 124. 86 — 24.7
= 1581. 17 (kg/bm?)
FROBBAREREN.
Se = 57. 7654 (kg/hm?)
FRUTE SSUHITTRBET BT E 5w HEFXEY:
Y tma=Y1me £ 2Se = 1581.17 + 115. 53(kg/hm?)

33 REREESHEENWTE

BEFEARREHFAERBHTR, YR ES TARB AN RS B TR M
BHER, AN ERESBEREREN EXEANE. BB R FMBARA T
XERA:

» _ Py P o _
3,  P. a, P, oz, P,

Reb: 52,22 22 30 5 3 Z, BIRG B AR BB R ER

P, A= G #t# GL/kg) . Pz Pz, .Pz, 3 N.P fMIfr FHI 4 #8 GT/kg) » MR X LM B E , A
RAEREPATREBEREESHER.

HEHETM T .8 kgN2. 174 5T, 58 kgP,O; 2. 83 7T, & kg BIBRFITF 3. 60 7T, = & (BABKFD)
5 kg3. 00 7T B A BT REARA B, BP 1992 F 24 .

Ay, _2.174

P,

J— —_— T —— f— 2
2L = 9.5891 — 0.09322, = 2418 Z, = 96. 41(kg/bm)
__c?a_); — 4.9189 — 0. 04462, = %ﬁ 0 Z, = 92. 66(kg/hm?)
2 .
W _ _ _3.00 _ .
2L = 31,4425 — 0.5548Z, = 3¢ Wl Z, = 55. 17 eg/h®)
MBREEEESHEEN.

N 96. 41(kg/hm®),P,0Q; 92. 66 (kg/hm?) , #& & 55. 17 (kg/bm®) B =8 X
,;'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?*)
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1993 4E24 .
% = 8.7626 — 0.115Z, + 0. 0339Z, = 23—16704 v
% = 2. 8119 + 0. 0339Z, — 0. 0532Z, = %:_g% @
%‘i_: = 32.9645 — 0.57Z, = g:—gg @

# AW OB KRK, B Z,=101. 2(kg/hm?),Z,=102. 6kg/hm*, }i K (3)18:Z,=56. 4 (kg/
hm?)
Bl RN R & 53 & X :N101. 2kg/bm? ,P,0,102. 6kg/hm?, 3% & 56. 4kg/hm?,
RS RE 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
FHFREEFROMQ), 7 PC—1500 MBHEN IR, TURIES LY AR
FETHRBEREANRBES TR UKSFKAE I EEN AR HEEHE, ERBHE
—1.68<Z<1. 68 XA, B K 0. 42 B, B S RMAY A4 3LH 729 4, Hr 1992 SF= & >1
800kg/hm? YA & H 182 1;1993 FEF= & >1 500kg/hm® AL H 81 4. A HREBEKEMTF

BRELBHAKNRK LS. EXERTAHEST, Z FKTFRELANEEN TR 4.5,
4 HEAEPZ BREBESHR (1992 F)

RWEE 4 Z Z
¥ BE% /¢ 4 EWE /%4 WA
—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

MNERATUEFSY, FE182ABEAHEGH, 2, NP HRBER —0. 8~0. 8 i, B E L 100%,
RUHE N B7EX—X B PEF, KA LL 0. 0 KFBAF BIAH Y F i N B7E 65. 8~144. 2kg/hm?
f8HE;: Z, (POOKIMmBEM —0. 5~1. 2 B, L IH KX 89%, KM P.O; BEX — XA WEHF,
Kl 0. 0~0. 4 K[a[ % RHM PO, BE 73. 2~155. 3kg/hm’ WEKIEH. Z. BERIH KD
EHL—0.8~0.8 BY , HLAHEN 74. 6 % , KRB BRIEX —KE A EE, HPLLI—0.4~0. 4 X[H]
BIF WX (AN 47. 3~65. 3kg/hm? , EL R IR . F L4 M P K FESERGE T FHRRAICE 1§
BIE B A 4 HH N56. 8~144. 2kg/hm?; i P,O, 73. 2~155. 3kg/hm?*; #§ & 47. 3~65. 3kg/hm?,
EHAS T, TRBET=RWE.
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%5 BEASTZ REMES AL 1993 F)
Z, Z, Z,

wHE (%) K AE (D K A
-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

AERSFUEH. ESIAAREHAEGH.
Z, ImBB{E —0. 4~0. 8 B, S E &
100% , APl 0. 0~0. 4 B3F MMM N &
85. 4~144. 2kg/hm*; Z, (P,O5) &5 4 73 {H B
0.0~1.2 B, AR X 87. 6%, H+Llo.8
B, & W P,O; BN 93. 7~155. 3kg/
hm?; Z, B M MBEMR —0. 8~0. 8 B},
HAENR 90. 1%, H+LL0.0~0.4 BIF. R
B 5 & % 56. 3~60. 8kg/hm? , 33X — i B #% &%k
HERRT TREHAKR~HARAE.H
DS KEER. KBR 4. RS E/BTAS
F, ZRENBEL>AELAHRA, RRE
1993 FHTEFER T . EXBETHREE
N Bf1 P,O; BRB{E -5 . WEAN 0. 4 £~ K
T 9H 4% N & 19. 6kg/hm? f i P,O;
& 20. 5kg/hm?,
3.5 EFMESN

E=EXP  EEEFERPRBEK
o, MEfB B —HEXMERAREIRFE
(RFATA S BBER KK FIERE) .

B Z A

19924 Yy = 1430 + 9.59Z, — 0. 46622

(PO, 92.7 R 55.2)

Y, = 1657 + 4.92Z, — 0. 022372
(N:96.4 $%& 55.2)
Yy = 1030.9 + 31. 442, — 0. 27747}
(N 96.4 P,0; 92.7)
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19934 Yy = 919.0 + 12.24Z, — 0.0573Z} (P;Os 102.6 #EE 56.4)
Y, = 716.5 + 6. 24Z, — 0. 0266Z; (N 101.2 #E®& 56.4)
Yy = 615.7 + 32.96Z;, — 0. 285Z} (N 101.2 P,Os 102.6)
HERRES TELFAOMEE, E3|Y 1992 4, TNy 1993 F., mE 1 TUEH:
(D~REEHE N &3 P,O, B .ERAEMEMWEEA, KBYLRUL 2. EHREZ AL,
(2)1993 £ WML v, »y., TABER KT 1992 EHIHR . XHETEER R LEERMEFR
TrlEEMRE-EAEERREN R EYEERY (B — & RE) R, FHE AL A9 T thiE X
FHKEGRHBE. OERFREGHERT, FEFH=EEWI/MFEN . A>H>ER
YRBEM BN KR BERH ERM RO EHMEERE, TR REN~BANETREXT
FARE, R BREZRERERETRECEHRY, RATE 1993 FHREBNIE KT 1992 F
MRERE, RATERAT . FEEARNSEHEARNEE., BENBKEX ™R HIZ/)
FTRESMEH.

4 & &

TR AR’ T KEQ0ESH 3~4 F)FE 1 930. 8+111. 5kg/hm* | B
E(10 4EF 6~74E)H 1 581. 2+115. 5kg/hm?

(2) B Hb i 3R 0t £ T AT B A 9% B O (D F 7K £ N96. dkg/bhm?, P,0;92. 7Tkg/hm?, # & 55. 2kg/
hm?; @8 4E N101. 2kg/hm? P,O; 102. 6kg/hm? . #& & 56. 4kg/hm?, fL B BB =R 2 514 1
921. 3kg/hm? 1 1 568. 2kg/hm?,

R HRBREHARIER AL B’H S I RH:N65. 8~144. 2kg/hm*,P,0; 73. 2
~155. 3kg/hm?, #& & 47. 3~65. 3kg/hm?, FREM MR ® N TR L# 19. 6kg/hm?,P,0, k&
20. 5kg/hm?®, ZEW R T, REEA K >1 500kg/hm? =&, FAEA[HF >1 800kg/hm? =& .

(OTRE WL X 2SR RARIE T RATEH=RA 1 500~1 800kg/hm? . 2 i i) i 7= T 4
(450~600kg/hm®) 7] LIS AR i, X B MR L ML BT .
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