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B1.B2 B3 B4 .B5 FLAALFE, FEHLHES. 3 IR E &,
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Table 1 The effects of fertilization on growth and yield of oat
JRHE 7y BEAE P
s Base fertilizer For tillering For flag leaf elongating
Treatment t: S x il IR % JR# RF
Diammonium Saline-alkaline resistant agent Urea Urea Urea
CK 10.0 12.5
D1 10.0 7.5 5.0
D2 10.0 7.5 5.0
D3 10.0 5.0 12.5
D4 10.0 10.0 12.5
L3 MEmBEAZX m’/667m”

(1) 28, B/PXEM 0.5 m KiyE#A
R TR 2 BERA BRI R A e 2
R R

(2) PPEM SIS, BB N XA A R
FHERRE 20 Bk, MEFT 3 IR VR bk RS L
R TR (MBI ), /X BRI AT 557
L4 HIEEEAE

3 24 HATEHRE R GRS . 3 Fh it 8
kg/ 667m” (FEEIRIABRI) s HEIE 3~~4 em ., #E1F 8~10
em, JiGJE @R % 10. 0 kg/667m2‘)i% 12.5
kg/667m” (HEARIABRBEAP) . (2. 5~~3. 0 iH4) |
RFET, W A MK 1 U, R K B 30~50

o

2 HIR50Mr

2.1 HiEHREEXNHEETRENFM
2.1.1 ZRATRAFTHEMELRLEREENE
o HIER 2 AT BEE d G A E AR B T2+
SE L RN, 3 T o BEW 4K L SRR
1 R0 HA L ke R A X = R S AR A
0.1882% 0.2129% 0.2233% .0.2492% 0. 2654%,
e GK &b B 43 51 4% hp 7 0. 0459 0. 0579 0. 0637 .
0.0844 0.0975 A~ 73 50+ Fh 9 H A0 X 13 pH
K 7.92.7.79.7.91 7.94 7.99, H, CK AbFR4Y 5|4
AT 0.03.0.02.0.02.0.02_.0.04,

®2 BEFAEENPLIERBEIENTH
Table 2 Soil saline-alkaline content changes in different growth period of oat
HE s cos’  HCOs cl S04 Ca®’ Mg®"  Na tK' & .
Growth period Treatment (%) (%) (%) (%) (%) (%) (%) Total salt P
3 H-H#A EEM%H 0 0.0397 0.0307 0.0586 0.0070 0.0030 0.0492 0.1882 7.92
E . Severe inhibition
3-leaf stage
CK 0 0.0344 0.0158 0.0490 0.0055 0.0030 0.0346 0.1423 7.89
4y BEHH EEM%U 0 0.0291 0.0351 0.0813 0.0095 0.0042 0.0537 0.2129 7.79
ot Severe inhibition
Tillering stage
CK 0 0.0286 0.0299 0.0482 0.0065 0.0036 0.0382 0. 1550 7.77
WA EEM%H 0 0.0295 0.0789 0.0454 0.0199 0.0100 0.0396 0.2233 7.91
R Severe inhibition
Jointing stage
CK 0 0.0297 0.0338 0.0418 0.0139 0.0036 0.0368 0.1596 7.89
SR igm%ﬂ 0 0.0305 0.0812 0.0589 0.0209 0.0091 0.0486 0.2492 7.94
d Severe inhibition
Full heading time
CK 0 0.0302 0.0409 0.0411 0.0134 0.0036 0.0356 0.1648 7.92
A iEM%ﬂ 0 0.0324 0.0833 0.0657 0.0224 0.0091 0.0525 0.2654 7.99
7 Severe inhibition
Maturity
CK 0 0.0311 0.0421 0.0423 0.0132 0.0036 0.0356 0.1679 7.95

L 2,3,4,5.6 s 20082009 BAE IR AR T 1,
Note ; The data in tables 2, 3, 4, 5 and 6 are the average of test results in 2008~2009.
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em 273 J7/66Tm”, L T BE #0564 4 B T
16.4 em F112.8 J5/667m”; CK AbFRARRHES B RIECH
30.9.60. 2 A, bR me E BEAN A 2> BN T 5. 4,

12.0 4~:CK ZbFRE) TR0 E 18. 6 g, LbHhh B
BB 2.1 g CK ALBEAY 8077 248. 8 kg/667m’, etk
BRI B T 33.8%,

®3 TEHESEXNRZFEMMERR~ENZI

Table 3 The effects of soil saline-alkaline content on yield components and yield of oat

fh 7 L7 e WOk B ‘*iﬁ TR B
Plant height Harvest ear Boll number Grain number 1000’grain weight Yield
Treatment /667 2 2 /667m”
(em) (J3/667m") (/B (F7/66Tm?) (A/HE)  (J7/66Tm?) (g9) (kg/667m")
CK 115.1 27.3 30.9 843.6 60.2 1643.5 18.6 248.8
6 g REA ]
Saline-alkaline 98.7 24.5 25.5 624.8 48.2 1180.9 16.5 185.9

severe inhibition

2.2 BEAMEmELET RENMN

2.2.1 IR A AT MO Hoa R AL b
T H B RAZHTT e FEE R R HER , 55402
22 NFEPPE H i i) REOZ i 6, AbBEBS O 12.d,
e BA(15 d) \B3(16 d) B2(23 d) .BL(29 d) 433450
T 348, 17d, 4B FFREUHIN6 H 16 B, HiB4,

B3.B2 Bl 4b¥ 43 5|#EIR 2.5.6.8 d, AbHE BS AL
M7 A 10 |, It B4.B3 B2 Bl 4bH 53 1| #ER 1,
3.5.8d, [FBTATLAAE . bl & 7 A HEIR . #5403
WE AT IREGR %58, A3 BS BAEF N
82 d, t B4(85 d) .B3(88 d).B2(87 d) .B1(85 d) kb FH
SN4EsE T 3.6.,5.34d,

T4 BN EREE TN
Table 4 The effects of sowing date on growth period of oat

fbrm Tﬁﬁﬁﬁ uﬂfﬁﬁﬁ ?F%Eﬁ . 525/“93 iiéi“iﬁ
Treatment Sowing date Seeding stage Full heading time Maturity Growth period

(m—d) (m—d) (m—d) (m™—d) (d)

Bl 03—10 04—08 06—08 07—02 85

B2 03—17 04—09 06—10 07—05 87

B3 03—24 04—11 06—11 07—07 88

B4 03—31 04—15 06—14 07—09 85

B5 04—07 04—19 06—16 07—10 82

2.2.2 #HAxAmEALENH R HR S WAL FERE
AR B FTHE T Bl 175 A0 T8 A5 AL B A i 4L
EHTHAIN. QLR BL R FEA W 22.1 J7/667Tm’, He B2,
B3.B4 . B5 ARk T 7.2.8.3.11.3.12.6 5/
667m”, 5 35 S R L FIC U B0 T B 25 e R LA
B3 4bH 55, hy 88.6.55.8.28.3 J5/667m*, 5 B5,

B4.B2 Bl QbBEARLL, 4k A3 34 0 T 11. 2 3.8,
7.0.24.0 J5/667Tm”, FFAREAS B M T 5. 1,1 1,
4.8 11.8 J3/667Tm?, f 24y 244407 1.0.0.9,
1.5.4.0 J7/66Tm”, B1,BZ B3 B4 B5 4k B i b
AN RIH 37.6% 32.8% .32.0% 32.3% .35.2%,

RO BENEREZIENIM

Table 5 The effects of sowing date on stem and tiller of oat

st i o FER A W
Treatment Seeding stage Jointing stage Full heading time Maturity Spike rate
reatmen (J3/667m”) (J3/667m’) (73/667m’) (J7/66Tm®) (%)
Bl 22.1 64.6 44.0 24.3 37.6
B2 29.3 81.6 51.0 26.8 32.8
B3 30.4 88.6 55.8 28.3 32.0
B4 33.4 84.8 4.7 27.4 32.3
BS 34.7 77.4 50.7 27.3 35.2

2.2.3 ¥t EEFEG YR HEO M. EE
TEIRARARIR, A b B B AR i 20 0 348 on, BV T AT AR

FEEC ORAL TR LA MO AR RO BL 22 B2 B3 &4
B H1 B3 B4 BO TR B T AR FE K B L
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B2 %

% BZ B3 B4 U . B B4 £ BS M REAIG: A0 2R
B3 H1 % 260. 4 kq/667m”, H B1(227.5 kg/667m”) B2

(243. 5 kg/667m”) B4 (249. 0 kq/667m’ ) B5 (236. 8
kg/667m”) 43 BT 15.5%0.6.9%6 4.6%0.10.0%,
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Table 6 The effects of sowing date on yield components and yield of oat

e H eieE e L THE LS 3k

Treatment Plant height Harvest ear Boll number Grain number 1000’grain Yield Harvest
reatme; 9 . 2 .

(em) — (JI/667Tm™) (AR (7/66TmY)  (ABE) (J7/66Tm%)  Weight(g)  (kg/667m’)  index
Bl 109.5 24.3 28.5 692.6 64.8 1574.6 18.9 227.5 0.39
B2 112.4 26.8 26.5 710.2 59.3 1589.2 19.0 243.5 0.40
B3 115.5 28.3 26.0 735.8 61.7 1746.1 19.4 260.4 0.43
B4 117.5 27.4 30.3 830.2 62.5 1712.5 19.1 249.0 0.38
BS 117.0 27.3 29.9 816.3 61.9 1689.9 18.2 236.8 0.36

2.3 BEMNREZETRFENZN

2.3.1 #HENHRALZENH R BERTOH.HEE
AN, I AR SRR S A
FRZSBEROMR I 1 I BRI A, Ab B 5 2
AN 59.12 J7/667Tm”, 5 C1,C2,C3,C4 AbFRAH L4y
BB T 35.91.24.70 15.20 7. 63 J5/667m”; 4535

$AUbEE €5 2K EEg 117. 39 J5/66Tm”, Lt €1,02,C3,C4
LNERAN BT 39.88.32. 12 20. 88 11.20 Jj/667m*;
B AL B C5 A R R 42. 05 J7/667m”, 1 €1,
C2.C3.CA bRy SIBE AN T 7.26 5.34 3.90 2. 54
J3/667Tm", 4bFEC1.C2.C3.C4.C5 B BRI K
44.9% 43.1% 39.5% 37.2% 35.8%,

R BENRZIENIM

Table 7 The effects of sowing rate on stem and tiller of oat

e &ﬁa‘%ﬁ #i”ﬁﬁﬂ ?Ff%ﬁﬁ . ﬁiﬁﬁﬁﬁ HARE

Treatment Seeding stage Jointing stage Full heading time Maturlty‘ Spike rate
(J7/66Tm?) (J7/667m”) (J7/66Tm?) (77/667m%) (%)
cl 23.21 77.51 37.09 34.79 44.9
c2 34.42 85.27 39.38 36.71 43.1
c3 43.92 96.51 41.98 38.15 39.5
c4 51.49 106.19 44.98 39.49 37.2
Cc5 59.12 117.39 48.72 42.05 35.8

VL 7.8 P 2008~2010 =AF I 2 S T

Note: The data in tables 7 and 8 are the average of test results in 2008~2010.

2.3.2 HEFMNAREFEHH HRSEHLCL
C2.C3,C4.CO &AL PR PR e | L7 T BRSO RE R B
R ARG G 0 s FL IR A R ORI C1 & €2,
C3 ZHHG AN, i C3 2 C4.C5 BRI C1.C2,C3,
CA AbPRRY TR 22 B0/ (BB & T C5 4bEE:

AP CL BRAE RN 0. 37, FE B L, U2 C2.C3,
CA.C5 AbFY, AbFE C3 #17 372. 0 kg/667m”, L C1
(340. 4 kg/667m") ,C2(354. 3 kq/667m"),C4(352. 9
kg/667m”) 5 (319. 6 kq/667m” ) 4b BE 43 B 34 7= T
9.3%.5.0% .5.4% ,16.4%,

w8 BEMNBREFEURERAENZMW

Table 8 The effects of sowing rate on yield components and yield of oat

e ] e e i T E B
Treatment Plant height Harvest ear Boll number Grain number 1000’grain Yield Harvest
(em) — (J7/66Tm™)  (A/py  (7/66Tm®)  (A/BE)  (J7/667m?)  weighi(g)  (kg/667m®) index
cl 107.2 34.79 46.0 1600. 3 65.3 2271.8 16.3 340. 4 0.37
C2 108.5 36.71 45.8 1681.3 64.2 2356.8 16.5 354.3 0.36
Cc3 110.3 38.15 44.5 1697.7 63.6 2426.3 16.5 372.0 0.36
c4 114.8 39.49 42.4 1674.4 61.6 2432.6 16.2 352.9 0.34
o) 115.4 42.05 35.9 1509. 6 55.4 2329.6 15.2 319.6 0.32
2.4 HREMEREET RERNEN FhicAHE A RT4E T BT D1.D2 D3, D4, CK & &b

2.4.1 AbfertA 2R Hog R 9 WAL EIE

LBV T R LA 1 R 2 S5 ) (39, 22 ~ 40. 98
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Ji/66Tm’), B HILAALEE DA ZE KR S, 91 62
J7/667m”. HK & D3 CK D1, D2 AbFE : it 3 Syl 3K
BEELS LA DA 4B 5 . O 35. 59 J5/667m”. H D3
(34.10 J5/667m”) D1 (33.35 J7/667m’) .CK (32. 02

J3/667m?) D2(30. 42 J7/667m?) 4334 An T 1. 49
2.24 3.57 5.17 J/667Tm”, D1 .D2.D3.D4 CK TAb
H 4 R4y IRy 37.8%638.1% 37.5% 38.8%
35.4%

®Y BEACRIHREZ EEEMRM

Table 9 The effects of fertilization on stem and tiller of oat

e A AT FrRH BRI B
Treat ’ . Seeding stage Jointing stage Full heading time Maturity Spike rate
reatmen (5 /667m’) (J5/667m’) (J5/667m’) (J7/66Tm?) (%)
pl 40.98 88.26 42.05 33.35 37.8
D2 39.65 79.88 34.52 30.42 38.1
D3 39.22 90. 82 37.35 34.10 37.5
D4 40. 66 91.62 40.18 35.59 38.8
CK 40.13 90.45 35.22 32.02 35.4

FE % 910 Sy 2000~2010 FAF IR B4 BT

Note ; The data in tables 9 and 10 are the average of test results in 2009~2010.

2.4.2 Fapestd A EH¥om Bk 1005, CK
AR AR S BT D1.D2 D3 D4 4b3 ; B [ AR
HREB L DA 4T 5, Sy 35.59 J5/667m”, D3 D1
AP R . CK D2 ZbPRAT RS 4.5 AL s BLA7 AR
BML DA QbR (1626.5 4/667m” ) fir s . FLUKE D3,

CK.DZ. D1 4b P ; 5 Bl 20 e T bir 8 4% b P 72 S 45
/N, CK AbBE #5272, 2 kg/667m”, H D4 (318. 8
kg/667m”) . D3 (306. 1 kq/667m°), D1 (279. 3
kg/667m”) \D2(254. 0 kg/667m”) 43 Bilwr= T 17. 1%
12.5% 2.6% —6.7%_
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Table 10 The effects of fertilization on yield components and yield of oat
e pkig e A JaH THRE B
Treatment Plant height Harvest ear Boll number Grain number 1000-grain weight Yield
- (m) — (F/86Tm’) 4/ (7/66Tm’)  (A/EE)(Ji/66Tmd) (9) (kg/667m”)
Dl 107.9 33.35 35.2 1173.9 60.8 2027.7 16.5 279.3
D2 108.2 30.42 41.1 1250. 3 60.3 1834.3 16.9 254.0
D3 110.5 34.10 45.2 1541.3 62.2 2121.0 16.8 306.1
D4 111.1 35.59 45.7 1626.5 60.2 2142.5 17.0 318.8
CK 107.0 32.02 44.5 1424.9 57.2 1831.5 16.8 272.2
3 s Hifib IFHBL, PRI andeT 4 i e 2 HU 81 RE 70 12 S B e

= KA - > K) = N Y > — 6
" ER RS EER R R,

1) M EZWAEE. WNAERKKEZEMEH M

UCA SRRy =N B A 0 S KA AR DATTE AR
g 8 vk AR T

2) G R XU SR R A R
PAEHI 3 A 25 ARG FELL 7. 0~8.0 kg/667m”
NH.,

3) FEAIXI AT T A2 MVER N, 7]
B 250 kg/667m” ZeA5 B B, 5 ARUIR Y 4020 i
SYBENETEN I e s A 7, SR ER W) o 0
~10.0 kqg/667m”, AT e 47 12.50~17. 104,

4yl R bR B RO AL
XAE A RERK 2 U A K 45 RN

2 % Mk
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Grain yield and water use efficiency of proso millet
under different water-saving modes

QU Yang, FENG Baili~
( College of Agronomy » Northwest ASF University» Yangling, Shaanxi 712100, China)

Abstract ; The strain of Yumi 2 was used as a material to study the grain yield and water use efficiency of proso mil-
let under different water-saving treatments in standstorm area along the Great Wall- The results show that the water saving
ways may improve field catchment and water retention, increase soil water content, reduce water consumption amount and
water consumption intensity - The grain yield of proso millet with film mulching on ridge and double furrows was largest ,
reaching 6 927.43 kg/ hm” and increasing by 40%% compared to CK while its water use efficiency was 17. 22 kg/ (l'lm2 .
mm ), increasing by 60.19%. Film mulching on ridge and double furrowss may improve field catchment and water reten-
tion, and increase grain yield and water use efficiency -

Keywords : proso millet ; water-saving modes; yield; water use efficiency
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Study on cultivation techniques of oat in coastal saline-alkaline areas

FU Li~dong: WANG Yu, LI Xu,SUI Xin, REN Hai, LI Bao-jun
(Liaoning Province Saline and Alkaline Land Utilization and Research Institute, Panjin, Liaoning 124010, China)
g ng

Abstract . With oat variety Baiyan—1 as material using plot contrast test and multi-district investigation method -
studies were conducted on the effect of the sowing time, sowing rate, fertilizer and soil salt content on growth and yield of
oat- The results showed that: (1) With the delayed sowing date. the number of days from sowing to emergence and the
days of growth period reduced gradually in each treatment . the yield in treatment B3 got 260.4 kg/ 667m”. increased by
15.5%, 6.9%. 4.6% and 10.0% compared with those in treatments B1, B2, B4 and B5. (2) The seeding rate of
8.0 kg/ 667m” in the treatment C3 was appropriate in which the yield got 372.0 kg/ 667m’. increased by 9.3%.,
5.0%, 5.4% and 16.4% compared with those in treatments C1, C2, C4 and C5. (3) On the premise that the total
fertilization amount remained unchanged . the yield got 250 kg/ 667m” if both nitrogen and phosphorus were used as base~
fertilizer, while the yield increased slightly if 40% nitrogen was applied for tillering: Adding 5. 0~10.0 kg/ 667m”
saline-alkali resistant agent increased the oat yield by 12. 5%~17.1%. (4) As oat suffered saline-alkaline harm. the
yield reduced because the growth and development were inhibited. the plant height and 1000-grain weight decreased sig-
nificantly . and panicles harvested per unit area, boll number and grain number decreased significantly -

Keywords : oat ; sowing date; sowing rate; fertilizer; saline-alkaline harm; yield



