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W OE: IO AR R R AR A R SA PR AR A B A R S B, A AR Tl TR X R i b
(CK) . &M 173G (T1) . ZZBIEBHE (T2) . R (T3) 4 Fp 7RG 5T RoK 20 R RRAE S
HATE RN BRI T ST, S5 R RN, WIRRAE TN 0 ~ 60 em HFE LS KB HARL SRR R ATk
TR ARG BUBVIAADE, ARG N K 09 5 5 A0 SR AR U 5 3 i RS 4 Ak 2R A 8 b 7 %
Yine i E RS R AUK R RAEE, B Z B0 RO s 3 PR RE R SRR AR R AR KR T
B R, S MEBIRRIR R R . FARERL R ER T ESIER L B FIAHESE, TR RN E
WK, ERER R ERTERRND T2>TIST3>CK, H T1, T2, T3 £S5 CK HfA7E B &L, W7 . 1
RAERKBAR SRS, DHUKIABCR 8%, FrERE . WEF M 3 R R Rt R 68 W 1 n ik
L AR R AR SRR RECRI AR, DA T T2 RT3 AR 3EUINIX T R A il A CK HS ™ 38.8% .
43.7% F124.8%; HHFRILFRIE 0 ~ 100 em 2 + 38 5 /K S BE + HEVR B A9 B g i n, 3 R 0 ~ 100
em )2+ E KA AR L, FEAEPS BT A, B 5EK 43 ) 20 F1 60 em +JRIC4E; 5 CK AL,
3FPE AR AR L2 LSRRG BN, 4 BI7E 20, 40, 60, 80, 100 em £ JZ#E 20.29% ~ 23.61%.
11.92% ~ 26.08%. 1.67% ~ 4.76% . 6.07% ~ 14.16%. 9.69% ~ 17.78% . I FRICIK)G BN IE Y 200 em + )2 4i%
KR CK Yy B FEAG, T1. T2 F1 T3 4B 948 CK FRAR 11.17% . 12.53% M1 4.26%, HAFEREXES, 3 Fh
TR R 89K 2 R CE Y 3 T CK, T, T2 Fi T3 b3 23 9% CK 427 41.63% . 48.95% F129.71%, HI2ER T
Fo WL, HRE T R IX 2280 R . R 1R AR R E T 4 A RIS A 7 R AR AR
A R ) P A T

KR AR BN KR RE;

=X
H

WK ( Linum usitatissimum L. ) , HRF (Linace— — MVASHITABERGEEAMET N, L, TSR 2y

ae ) RIS (Linum ) —4FAFAKEY), J& TR,
AR EA T X EE IR L e X A
A HERE B R BRI AR X, O SR A
BRFRAO X, AEREK S 400 mm A7, HFEZKD
N, FRRPUKE, Rz ER, HARBRR™E,
BgAO A R o, OB R
TR S, RN RARE AR, FRE TR
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i I JRR 7 I % R T I ) B A, i
ARSI HOR T 1970 eI B, T
i RO DRIELRIACR,, LT L S = iodias
B, FRESRMEYER LRGSR T
LA, A AT =y AT N T
INZE L K R REAFZ AN, WIRA ™
o7 FH P S AR IR R R KA A B 7 il N2
AR RS _Eduteh 2 280 el il . SR A
LIRSS SRR, HYREE—E feiE b o L
RIZKTE R, RESIRREFTIEARDER, 55
SRR AR E Y O ARSI K
OIFIRIRAE . VRV AR A R L R R A8 45 )5 T
TSR A RGR A, MICHGER D, HFFERM,
IR AR SRR TR 2 SIE . AR AITERESS
BB, AT LA ISR 100 ~ 200 em )26
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FEAKEE T MU 5T AR KRR, bt
k%, FEHERRRA KRR, B bR A
AKAMFIRCRE L I, 75 H R sk T R X T
RN [ 782 S 37 o 5 M B K 23 A FRRAIE B 7=
VAP IRSE, T v SRR . KA R Ak
AT 2, X T RS FH AT RR 4
e HAT R

1 #RERZE

11 R A
WIS T 2016 4F7E H & i B/NBEE £ 1R

THRTES (35° 50 36.06" N, 104° 06' 3527" E, i
2100 m) A7, ZX ZAEFREKE N 350 mm,
= 0°CHUR 3044°C, = 10°CHFUR 2179°C, ¢
FEWF# 130 do B3RO 4+, B HNE T
S iy DX LR () SRR X U o b, A
R ZE A MR B oK IS AT E £ 58 (0 ~ 40
em) FEARAE 7 ( BiiE b ) M A HLIE 11.18 gk,
4 A 0.94 ofkg, 4> W 0.60 g/kg, 4> B 14.10 g/kg;
fil§ 2% % 76.01 mg/kg, A R W 25.22 mg/kg, AL
B 131.97 mg/kgo 1o 56 HA [B] 4 b A% S5 1R LA 1
£ 1.

300 1 —= 20164F 3 H B
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& = 200t
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A
90  —+ 20165 IRk E —e— JiAEREK R

SFEIFEKE (mm)

B 1 2016 EXRHFE 1—10 A EHRE. FHHRBRRFEHEKE
s BT H AR A ERGR

1 2016 FHREEEHMEKE

Ay 3 4 5 6 7 8 a1t

[k 9.8 774 247 640 694 38.6 283.9
T BRI TS B R,

Wk AT (3—8 H ) F#/KiE A 283.9 mm
(F£1), Hh3 s ABKEZD, 405824 F
B K B 1Y 3.5% . 8.7%., it 1—10 H F# H
B OSFARR . SEREKE S IR (1)
i, FHHE B EERR S DR AR
P, (HJRROK R AL B s K, FEBlE 4 A
FEKER B2 (774 mm ), 5 A K 5 R#E
fik (247 mm), 6—7 HBEKE R, 8 K&

(mm)

W AR (38.6 mm ), 9 H /K E B B (85.2
mm ). SRR AR B AR K SRR BN 3 7 3G FhET
AT 4 AR, SRUES R, 5
AMERPIRSI TR, 247 WasRB x5
B , BRI B AR K AR AE , REASAAIE
RIS BT
1.2 gt

KA RMHLX A, ik 4 b8, B
L CHE (CK) . 2BEE 17U (T1) . 22 4A
BRE7CHE (T2) . BRAEXHE (T3), BALHE L 3
W, 12 4NX, BANMX IR 20 m* (4 mx 5
m ). RHEHRRABDLIEF, BT ~ 8 KL, JCHE 20

— 203 —

S

(T




| T T

——

rhE SRR 2025 (1)

em, FEFIE 52.5 kg/hm®, FA0BETH S AL ATIGE
AR (N 14%, P,0516%, K,0 15% ) 375 kg/hm’,
JR % 150 kg/hm®, A= K5 1R FRaE AR, HH )4
Ge— 47, ML 120 em 18 TE 48, RIS N
0.008 mm. 2 55 b Fij 25 XL 28 78 45 i FEE F oK, Wi gk
WP R R A R, TR —4E R SRR, B RR i
PR B 11 5o 356 4% 40 31 () Fpop 7 X an & 2
Jis o
*2 SAEEEMESR
Jisi Fli 2
BT (T1) BB T KSR BRI R
SRMAEMIHE DR E T RRBIR IS, R 2
(T2) BN B 7R
BRI (T3)  XUZRVHE FORTRIE AR L LT HE R 51 FR
TG (CK) DU TR SR BRI 5 5% 7

1.3 M Febs 5 ik
1.3.1 BRI

SRR 3Bk, i EA AR A
RERIA (5 H24 H) . JFER (6 A 8 H ) . HRIN
(7HS58) FApgadd (7425 H) 2+2 (0 ~20,
20 ~ 40, 40 ~ 60 cm) WE FIEFHIKE, T
T

FIEEIKE = (M-M,) /M,- & x 100%
K, M, bR (o) M, ESETE (g).
132 HHOKMF R o

FIERKE (mm) = BIEFEEKE (%) x
+ IR (g/cm3) x LJZEE (em) /105

FEK§ ET=I+P+K+W-W,; AP 1 AHEKE, P
RREAK R, KM KENG, BRI SR, 247
WIRMER, o FAKOIEE, XASRIG TR, SAT
s Wy B W, S IR T RIGR S E K

KAy R % E [ WUE, kg/ (hm® * mm )] = B
PR R (kg/hm®) / #E7KE (mm ),

1.3.3 o R HA R &

B BRI T AR A /N X B 15 MR A AR R/
SRRIEA TR, Mk . AR 25 AR
B, HORRIRA. kg, SRRRRIE . TRE
o F/NDXHSCRRET, TSR /NX
1.34 MRRMWE

FARR ARz IS, A RIAEER ] (57 24
H). JFEl (6 H8 H) . WL (7 15H) 1

ALY (7 25 H ) B3 bk A SRR 58 B
— 204 —

WFR . MARBT 082 7300 E EAR 0 (Top-0)
15 (Top=5) em ( NTIFFAE T ) AbEH AR, FFIE
FARKE, PR ERE T 75CHET 2,
L4 Wdlaotr

K Excel 2003 F1 SPSS 17.0 % £ 4k #4748 11
0. R ZE (One—way ANOVA ) Al Duncan
BT I 2 M Z EIE ( 0=0.05), FIH] Ex-
cel 2003 VR, ERPBIE - FIE + driizE.

2 ER5HMH

2.1 AFEEBEIEXEIRAET 0 ~ 60 em #HZ+
ek oy H AR A

FIRRAEAE BN 0 ~ 60 em FHZE 14 &k e
HAE SR . AR R R REKIEN (£ 1)
UG, AR R T 138K 43 (1) i 53 A1
T AL A (I 2), AT 4 R
FAARFBZ L IES K EAERERER, HAR
BHZ LKA B G T 5, SRR
40 ~ 60 em FHES/KEH T 20 ~ 40 em HHZE, =
F0 ~ 20 cm #ZE, HIYE 0 ~ 20 cm #FZ I
BT R K 5, AR ORI I AR R IR K
PR, BEEAT MRS, 4 RGN 0 ~ 60
em )2 FOK BN, AE R A T FEAK,
H CK AR 7K e fR e B K
22 Kﬁ%ﬂ%ﬂ%xﬂ%*ﬁ%%ké Al

B ] 3 AT, 3 ol S A A 3ELH RR () AR 3R A
KRBT Ry, 2 R WA RRAR 2R 1 AR
K. ERMERULERTELSIER. WA TN
e, SRR R ERK . ERERULERTE
IR T2>T1>T3>CK, H T1, T2, T3 5 CK Ab¥f
[ AETE 2 25 5 BHE T MR, 3 Aoy
KT ERRAR R AP, 2RI Z sz,
CK AbFERTINAE KBS, /AR, MHERI
HEATFAEH], T1 LB ER KK 6.12%, T2 ZbHi
K 6.78%, T3 AbPRHAK: 4.74%, CK ARSI 2.67%;
MIFAE IR, T1 AP K 6.41%, T2 b3
K 6.43%, T3 AbFEEEK: 5.56%, CK AFEEEK: 7.90%;
TSR B 23], T1 AR BERE K 4.65%, T2 AbBEE
K 4.68%, T3 4bFRKE K 223%, CK AbFIE K 9.20%.
Bt AE A A AEE, B 3 AR R = T AR
PARE TR T EH CK A HEE K 29.17% ~ 66.67%, FF
ARG K 22.58% ~ 77.42%, AR 18E K 18.60% ~
55.81%, MAARIK 23.07% ~ 41.18%.
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2.50
b a  wiEGAY e BURE o SFIER m R
~ 2.00 F
g
Q
Q 1.50 ¢
g
F
& 1.00 F
m a
e b
AH 050 | ’
0.00 J 1 . 1 - 1 -_'
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60.00 .
b a WY WY m IFREN mE
C
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Al
é 30.00 F
H
20.00 f b a c d
ol B o
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W

CK

st
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2.3 WRMR RAKAEIR SEAEE . HHOKIRIOC R

W5 K R RS R E Y A KA B &
BRREZ— L MR (K4) £,
B S EREK . ERER (Top-0 em. Top-5
em) . FARTHE RN IR A S A R EIEA G, 5+
AR RIEMK, SFKRERME, 5FHH
HRAEAR W ARG SRR R A K AT SRS, £
R 0 ~ 20 em HFZ 138 /K E B AR 2 EAR DG,
520 ~ 40 f140 ~ 60 cm #F 2 + & /K B2 EAM
x5 FHRER (Top-0cm) 50 ~ 20 em #F)Z 115
TKEENEEIEAHX, 520 ~ 40 140 ~ 60 cm

BHZ 3 Bk B IEAE; MR ER (Top-5 cm)
50 ~ 20,20 ~ 40 fi140 ~ 60 cm #fJZ 145K
HYREF R, EREKS0 ~ 20 cm #2134
TR B E EA G FEREARE (Top-0em) 5
0 ~ 20 em BFZ LR B RR F B ERE
%2 (Top=5cm) 50 ~ 20 em #F)Z 1800 B 5 2%
IEAHK, FRKSFEOREREEEML, F
HWE®Z (Top-0 cm ) FIEMRERE (Top-5 em) 5
PR S B ARG, ERK . EMRER (Top-0
em) MEMRERE (Top-5 em ) HFEHEKE ., FH4
H RS 5 C

Tl
TR Werk it 10
Wk ‘ P H R 0.8
SPA H B . K o
FERK ‘ ‘ FAR B Top—0 cm ’
FMREETop-0cm | @ . . ‘ AR HAZETop—5 ecm 04
FARE A Top—5 LR RN
‘Op - @ ““I —02
FRTE ‘ . . . ‘ . 20 cm P /KE
20emEAR | @ ' XX X ) ‘ 40 cm &K% —0.04
40 em /KR @ ‘T KN ) . 60 cm &K
60 cmSIKZR ® @ . ® . . . 80 cm &k —-0.2
80 em &7k | @) o 0000 . . ‘ . 100 cm &7k % 03
100 em &7k | @ ‘N XX KX XK N X =
THeE | @ ‘N XK K X K ®0e o - 03
i A KA X XX X - ® -0.7
-0.9
B4 KAEUHESHHRTE. REEKIEFENXE

e * FR P <005, # FR P <001,

2.4 AN[RVEERSE AT JRR ek S A B R

H1 2 3 0T LA H, A (R B RE % X RR ™ ik
Ko 7m e b A AN TR R B AR 5 TR, AS [) Ak B 2 ) A7
TERFEZES TL, T2 ACBRRE . BBk S B Bk
PR T3, CK ARFI 2253 W3 S AbH T A KM
TRL G % 25 5 T2 A BA R0 2880 HoAt b 7
LRI 3 PEBORE: BERIN TR AR
B AROTBEL. RMRRBRIRRR R, H 2284
B T BR 7 5 B PR T AR AV RO T L
AR =0, IR ASK R, 3 P ks = 3y
T CKARER, H T1. T2 4b R4S T3, CK AbHi 2% 5
B3, 2NN FE = miom, o 1986.90 ke/hm’,
YR Ay 4 R £ 7 CRE BRI R, 4390k 1919.85
— 206 —

1172590 kg/hm’. 5 CK AbHAH HL, T1 &b B =&
4 i 38.80%, T2 Ab HL 3G SN 43.65%, T3 4b HL 3G fin
24.78%, 15 i ISAE T IC 5 AR 4 R RE S A R iR
e AR SRR ik
2.5 ASIAIZE AL R Ak B A 3 K SR B2 K 4 A
e

ARG SRR I R 0 ~ 100 em
etk aEE . - HEREAK K A 2R A ) 5 45 2R AL
K5, mE SA AT, SRRAGART O ~ 100 em +)2 4
S 7K AR L SRR BE AR I, 3 R A
0 ~ 100 em 2 HIESIRRASE AL, FEAE
PSS i, BIRIEK 53 10] 20 7160 em 12234
5 CK AR, 3 A R RIS ACR A s,
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®3 MHRTERFEMMAEM

b3 P (em) TZEKE (em) HRGT R () AROTEHEL (4 BB (4
T 58.27 + 0.94ab 35.32+0.30a 3.55+021b 1735 021a 21.91+0.14ab
V) 60.30 +0.56a 37.15+0.49% 389+031a 1725+ 0.17a 23.00+0.28a
T3 5413 £ 1.57he 35.45+0.43a 3.35 £ 0.20be 16.80 + 0.42a 21.70 +0.16ab
CK 51.95+ 1.63¢ 33.80+0.82 3.07 + 0.09d 12.95 + 0.49h 18.10 + 0.25h
b3 HpkrE (g) ThE (g) INXAPE P (kg) 7 (kg/hm’)
T 1.52+0.07ab 7.58+032a 384+0.10a 1919.85+ 1.11a
V) 179 + 0.06a 7.57+0.18a 397+0.11a 1986.90 + 3.22a
T3 1.45 +0.08h 7.29+0.16a 345+0.12b 1725.90 + 3.30b
CK 110£0.16¢ 7.18+0.55 2.77 +0.05¢ 138315« 1.81c
T PR NE RN AR B AL P <0.05 KV 225 B3 .
THEEARE (%)
N 5 10 15 20 25 a0 B
400
20 | A —~
. é390.
~ 40} \\\ E 380}
g g 370t
~ L A | c
o © £ w0 .
® & 350}
I 80r \\\ 5 340}
0ol y 330}
320 -
120 L =TI =2 T3 K TI ™
pisi
K B == K F R C -
300 18 ~
b : E
250F T[] —c ToE
R —— - - 6 NE
£ 200 ™~ s £
£ ~d -
~ L 4 en
= 150 4 2
% 100 | b a c d 13 M
2
= | =
H 0 11 %
0 : : : 0 X
Tl i) T3 K ®

Vs

B 5 AREENEN LIRS Kok FI ARNRMm
TE: A R BEE R T SRR 0 ~ 100 em 42)2 ISR B AN Rl G 7 2R B RREAINT 200 em 27K k5 C AN ) K
Jr = FHIRRI 200 em L2 FE/K i KoK 3 FIIEOR

20 em £ JZ 2 552029% ~ 23.61%, 7E40 cm 253.4, 226.04 F1209.2 mm, T1. T2 F1 T3 ZbFFEK

+ 2 5 11.92% ~ 2608%, 7TE 60 cm 1 )2 4% &
1.67% ~ 4.76%, 7F 80 cm /225 6.07% ~ 14.16%,
76100 em + 2 42 5 9.69% ~ 17.78%. 1 Kl 5B A]
T, BRI B R I 1 200 em 2K B
B CK A FRIS B 25 FAL, HAFER 25, T1. T2
F1T3 AL FR 5 5 CK AR FEREAR 11.17% . 12.53% #il
4.26%. W1 5C RIHL, N[RVE RS % 7 3R A RR
200 cm +ZFEK A AL B2, T2 AbFRFEK
R K, H2588 mm, T1. T3 il CK &b #4535 4

120 M CK &b BB A 21.13% . 23.71% F1 8.05%., 3
PR G K S R = T CK AR, H2ER
W2, T2 /KA AR BE VLT TL A T3 27,
439 702, 6.77 F16.20 kg/ (hm® « mm ), CK &b
9 7K 43 F H 850% g 478 kg/ (hm® * mm ), T1. T2 Fil
T3 70 CK 4875 41.63% . 48.95% F1129.71%.

3 Wi
b B TR H B A — R A S 1 K
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PR, RENSA RO KO . Praie, BERT LA
PEE R, SOSVEYIY SR — S AR AR s
A, EEXEREIEY), N A2 o b s o A
RHARMUIE A ReiiE, REEREEYE
Ko UK EHOKIEE . FROFIHBCR
SEDTT P ESRAT OB RR K SR AR L A
PIAR Z A AR i AR RN 45 T 938 R
RGRA, MRIRIER D,

WF 5% 2 B, Sk 47 DR EL P ok 17 445 308 R 35 1
. AR IR R NS, SR B e S
EMRAERR, MITERERE =R Y ka0 A
N 2B+ S Gk B RE RS B E iR
BRI TR, fEUE TR R, A PR Sk 3 2R
BORMFRIEL, $Embph =, A A AR T A R
JK A 400 mm, H AR A0 19 4R K 5 283.9
mm, KA TH 2 PR i 52 5 bR 5 7 i A S R
T 3 Fh7E AL PEAE O 0 R SRR R, B
TRRE . BROZER. AR, Rk SR
kg, BB T CK AR, X 5 ET A B
FLEE— WA O U, 2B TR R R 2B
YRR SA K > R FHRCR A= R EE R R, 40
A T AL Y Ak, 2 R AR
PRk, ANELAEFW RS K E . A
NIRRT AR 1, 222870 4 R I i 41
EMR AT S KR, R,
YA RS A B RRAR S, RERS RS T AR SRR P
AR SRR AR T HE T N

WA I, B AR 2 R R K 4
THFE S, A P R R A F AR K H 4 DL SR IE
B 0L WEE R, B AR AR IR 2
(100 ~ 200 cm) Hi7K53m EZE 4 (0 ~ 100 em )
RS 20 AR DI, BRI R AR
FCREACFE T - R R, SR KO, FE
BN, PR T IS KR, AR LR,
3 P 7 Ak B A S KR AR o R SR i T
CK AbHE, H R 200 em + )2 A% K B FEAR,
FEAKERE N, K AIRZ H3HE (100 em ) 435
] 20 F1 60 em 1 )25 . 4R, DR R AT BE 2 A R
PEUE T HARRAR R 00 T LIREE , AR HE T 8 BRI
JZ BRSO BCRTE AT 5 985 5RO ) A 7
FEAK LU, 75 EFEK T CK AP [FE, R o
Z WK A B, DUGRIE SR ™ & 10 48
B, XS ETA SIS —E
— 208 —

4 Z5ig

3 b IR B A B A A [ R b o5 ™ o
FR P FIHRR ;3 FBIIROREREATE 0 ~ 100 em
)2 RIS KCRARAAR AL, AELEPAN ST
i, B 20 F1 60 em +)2I0SE; 3 FhE
PR AR TE IR A iR T 5 XA — i A3 1
PEFRUATHES Pk, AT DRI ] B AR Sy R R S8
LT

Sk

(1] B, FTak, FRX. WA RS [T]
HPE AR, 2014, 30 (18): 8-13.

[2] sk, 22/0NlE, 40F%, 5. R M 55 v R AR B
Xof K S B R i sg e [T ] FE#ZAE, 2011 (4):
95-97.

[3] W%, WESR, 2itat, % HBME + TR T
BRRA R . i LB B oni g [T ] b Ol B S
R, 2020, 22 (10): 139-148.

(4] FME 6. IR SCHRIURN PR A= KX Hi A K SR ACFP 2 By i
[D ] 2. HlgRk RS, 2018.

(5] A, ESM, B, 5. ASEEBOy X0 8RR R A K
A=y sZm L) ] v R L 244z, 2020, 29 (4): 552-
558.

[6]  SKMSY. /NFZ b 55 5% H K A IR g [D ] 2
M Hl R, 2010.

(7] SR, R, @RLr, . (HBAR Ry 2UxT 52 B R A+
THCRAL S e i EEmRsE (1] H46miR, 2016, 47 (4):
889-896.

[8]  SRIghg, %A, KM, 55 BRGSO A% 10 X
T M R UK AR [ ] BRI, 2018, 26
(2): 321-329.

(9] DKok, ZBASC, BRRCE, 4%, BN € X 3K
G MR R AR MR RON [T]. Bl 2B, 2022, 31
(12): 66-75.

[10] 3, DDAl b BSERAE AR A 0T A Sk BREON A K™ 1
RS2 [ ] Rl AsERl2a244, 2018, 37 (1) 114-123.

1] Al BRGNP i IR IR
SEMREST [ D] JlBH: PEARRMERHE R, 2015.

[12] 5K, SI%, mEL, 5. IS ZE0 SEHGTREK 23R T
HE K= s RPN [T ], adbglk 244, 2021, 30 (5):
725-736.

[13]  tmmn. 2B % 22 3 T8 X6t WA IR K 43 R FH 03 7 e 5 i)
[J]. BEWEHEKAR, 2019, 38 (10): 17-25.

[14]  BEsc, B, 6T, 5. V0T 20 XA [R) b 7 5 )
Oy 20 TR RIS [T]. thER A, 2021, 54
(22): 4750-4760.

[15]  sK=, F—Wl, mEL, 5. 2 A A 4 X 52 Hh i Rk
AR H BRI ROE sgm [J ] v ERHCRME Y442
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2023, 45 (1): 198-208.

%, 2017, 26 (3): 149-160.

[16] o, #BAEE, Z=954, 5. AT 7 =i Rk 4 [19] KNI, SE5p4E, W, 5. ARBER 20 R EL /N E
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Regulatory effects of different mulching and hole-planting practices on water utilization characteristics and yield in
rainfed flax

CHEN Jun', YE Chun-lei", WANG Wei', SUN Xia-ling', WANG Lei’, LI Sheng-ke* (1. Biotechnology Institute,
Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070; 2. Oil Crops Research Institute, Chinese Academy of
Agricultural Sciences, Wuhan Hubei 430062; 3. Agricultural Technology Extension Center of Yuzhong County, Gansu
Province, Lanzhou Gansu 730100 )

Abstract: To evaluate the adaptability of different mulching and hole-planting cultivation patterns on the growth and water
utilization of flax, an experiment was conducted in the semi-arid region of central Gansu provence. Four planting patterns
were conducted: open-field planting ( CK ), full-film mulching with soil covering (T1 ), multi-ridge and furrow full-
film mulching (T2 ) and residual film mulching (T3 ), and their effects on the water use characteristics and yield of flax
were assessed. The results showed that the vertical variation of soil moisture content in the 0-60 cm tillage layer during the
growth period was closely related to planting patterns, growth processes and precipitation, and the vertical distribution of
soil moisture under different mulching holes showed a similar trend. Compared with open burrow sowing, the three mulching
and hole sowing treatments significantly improved crop yield and water use efficiency, and the effects of multi-ridge and full-
film hole sowing treatment were the best. The root growth process of flax sown in the three mulching holes was faster than that
in the open burrows, which was mainly reflected in the taproot length, taproot diameter and taproot dry weight of flax roots.
With the advancement of growth period, the taproot length, taproot diameter and taproot dry weight of flax roots showed
as T2>T1>T3>CK, and there were significant differences between T1, T2, T3 and CK treatments ( P<0.05) . There
was a close correlation between flax root growth indexes and environment, soil water and heat, and there was a significant
or extremely significant positive correlation. Compared with CK, the three mulching and hole sowing modes significantly
increased plant height, effective stem number, effective branch number, fruit number per plant and yield per plant, and
the yield of T1, T2 and T3 treatments were increased by 38.8%, 43.7% and 24.8%, respectively. After flax harvesting,
the soil moisture content of the 0—100 c¢m soil layer was gradually increased with the increase of soil depth, and the variation
law of soil moisture content of the three types of 0-100 c¢m soil layer was very similar, and there were two intersection nodes,
that was, soil moisture pooled to the 20 and 60 cm soil layers. Compared with CK, the soil moisture content of different soil
layers were increased by 20.29%-23.61% in 20 cm soil layer, 11.92%-26.08% in 40 cm soil layer, 1.67%-4.76% in 60
cm soil layer, 6.07%-14.16% in 80 c¢m soil layer and 9.69%—-17.78% in 100 cm soil layer. The total water storage of the
200 cm soil layer after flax harvesting was significantly lower than that of CK, and that in T1, T2 and T3 treatments were
11.17%, 12.53% and 4.26% lower than CK, respectively, and there were significant differences ( P<0.05), and the
water use efficiency of the three types of mulching and hole sowing was higher than that of CK, which was 41.63%, 48.95%
and 29.71% for T1, T2 and T3 treatments, respectively, and the difference was significant ( P<0.05 ) . Therefore, it was
considered that multi-ridge and furrow full-film hole sowing, full-film soil covering hole seeding and residual film mulching
hole seeding could be used as suitable mulching cultivation modes for flax, which could be selected according to local
conditions.
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