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Table 1 Experiment materials and number

%5 Number Al Variety %45 Number Al Variety
TO1 D4 T16 B35
TO2 LN 8 5 T17 et 64 5
TO3 15 5 T18 Jekd 20 5
T04 SR 17 S T19 Jekd 21 5
TO5 RUER S5 T20 o ki 47 5
T06 RER 65 T21 Tk 48
T07 BRF125 T22 JekE 50 5
TO8 BRi17 %5 23 Jeki 5145
T09 BfE23 %5 T24 Jekt 52 =
T10 B 65 T25 JekE 55 %5
T11 JepikE 15 126 Jopd 57 5
T12 Jepihs 25 T27 Je ki 58 5
T13 JePRAE 3 45 T28 JefiE 59 5
T14 JeIRAE 545 T29 ekt 60 5
Ti5 Je iAE 20 5

1.2 RXigt

IR LUK S A& AL BR, LS5 FioA ok 0 R
X AT A . B R R 4, SEARH L
P . B8R A S | 175.01mg/kg, A AUBE & &>
26.45mg/kg, HALHR S R 90.62mgke, A ML
A 3.05%, 3% pH K 8.38.

K5 T 2017 4E 7 B R VLA R IR £ K
FARHBRE (R4 125207739567, db 4k
46°40'49.03") K &M T 17, Frfe b b iRy
KB ZERSAEX, KRG & TSR 18.35C,
AEREIK R 476.0mm. 5 H 3 HtE AR M, BHHA] 5
B, 5 5 HY EFAGHEA, 5H 6 HEM, 5 H
13 B AT 44, 1786 25em, KE&REHR, #&&N
150kg/hm’; B3 FR 6 17, 174 8m; BEHLIXZ1HES,
3WER, MRS H 21 BB, 1785 30em, 7THE
13.3cm,

1.3 AEIER

A MR R B g - K AR, B
(45 A B B S 1) 25 R, o R ERCAT 1R ek
FERE 4 70, BRI 7= A iR 2 SRR
Mo BRI H ARk . A AR B A
L, OFRE, BRI, SR
2SRURESS , FFRRARRIE , ARk [ Sk (52
BIEL + S RORIEL ) x 100%] . TR B/~ (1
V7 T PR x RERE A0 > BOkE %6 x TR 8 ) 23t
R (i A ),

1.4 HARESH

TR SFAEE N W FE %8 ( adaptive response index,
ART) = (K ZRAEALFR X PR FAUE /5 BRIX YRR R
RUE ) x 100%. AR {EK/NRIIE G ARk 45486 I
N ARURRR B, AR, WIUERH XS /K 2545 1 )i
N7 HEEGR AL, B INAH I o I Excel 2013 £ DPS 7.05
BRI TR A 53T
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Fig.1 Distribution of adaptive response index of
sowing in line under water (ARI) of plant height
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Table 2 Difference of traits under dry breeding seedlings and sparse planting and sowing in line under water

EH 25154 A2 13
LS Dry breeding se:ﬁi:gfﬁ:ﬁl sparse planting Sowing in??ritfider water ARG SR AR
Trait
! T Mean | BRFRCV) T Mean  BREK V@) T Mean R RH CV(%)
B Plant height (cm) 98.0 6.26 91.6 743 93.6 6.96
#44 Panicle length (cm) 18.3 10.33 16.9 10.12 92.5 8.12
FEIE Panicle weight (g) 1.98 14.89 1.70 20.67 86.4 19.17
— R AEH Primary branches 10.2 11.92 10.2 14.84 100.0 11.31
T UBAIEL Secondary branches 17.6 20.41 15.2 32.18 87.8 32.71
c o B, ULPHREE R PR LU IR M 22 5 K AR HE
200 REFIRE K B E S R BN T B A TR s
ol RER, WK ARSI EIR IS SRR ; K
Z 8 | SRR I AR S RBOR TR AW A T i
% Z I M8 5 B, AWK SR BB IG N T iz R 0 28 S
% 5 | J S BER ART (975 5 RECK TR ART 1975 5 R 5L
oL . x x R K AR R 1 S S AR
<80 =80, <90 =90, <100  >100

I8 PR R VR R ART (%)

B2 BERKAKEBERNERIEHS
Fig.2 Distribution of adaptive response index of
sowing in line under water (ARI) of panicle length
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Fig.3 Distribution of adaptive response index of
sowing in line under water (ARI) of panicle weight

P PP E R B A AT R A Y AR
SR M 10.33% Fl 14.89%; 7K 5340 B AR
S 2B 9K 10.12% F1 20.67%; Ho ART 978 5 2
Bk 8.12% F119.17% (£ 2)., a] WL H ekl
FK SR AR T 720 S R B R PR AR 57 R

IR ERFRAL RS P — . IR A T AR
k(& 4, B 5), 52FMAEHL, —REmE,
ARI<80% . 80%<ARI<90% I 90% < ARI<100%
MR RIAA 1. 6 F1 8 1 s — R EUE i, ART>

—_
=)}
1

PR EL No. of germplasm

. . . )
<80 =80, <90 =90, <100 >100

3 PR S LR AR (%)
B4 —REEHIKEEER RIS H
Fig.4 Distribution of adaptive response index of
sowing in line under water (ARI) of primary branches
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Fig.5 Distribution of adaptive response index of sowing
in line under water (ARI) of secondary branches
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Table 3 Correlation coefficients between panicle traits and yield and correlation coefficients
among their ARI under sowing in line under water treatment

Pk Toai K W LA —uck i i
Panicle length Panicle weight Primary branches Secondary branches Theoretical yield

K Panicle length 1 0.35 0.13 0.45 0.08
FHEE Panicle weight 0.48" 1 0.58" 0.617 0.56"
— RAAEEL Primary branches 0.37" 0.62" 1 047" 022
TR Secondary branches 0.75" 0.55" 0.42° 1 0.19
B 4 Theoretical yield -0.06 0.40° 0.14 -0.13 1

TE: 7, IR 0.05 1 0.01 KT E, T

Note: """, """ mean significant at 0.05 and 0.01 level, respectively. The same helow
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Fig.6 Distribution of adaptive response index of sowing
in line under water (ARI) of panicles per unit area
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Fig.7 Distribution of adaptive response index of
sowing in line under water (ARI) of grains per panicle
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Fig.8 Distribution of adaptive response index of
sowing in line under water (ARI) of kernel setting rate
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Fig.9 Distribution of adaptive response index of
sowing in line under water (ARI) of 1000—grain weight
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Fig.10 Distribution of adaptive response index of
sowing in line under water (ARI) of biological yield

ARI<100% WM RS 2, 2R S 2T 76%,
TR &GN A 7 £ ) S e g 1) T4 ]

IR PRAS SR 0% RBURAE T 24k (A
11), SREMAAMHL, 2025808/, ARI<80%.
80% < ARI<90% F1 90% < ARI<100% ) #1 ¥} 73 5]
A4, 510 fr; L RESE, ARI>100% HIHF
BA 10 45, Z5REV, KRBT R B
HA X, HLLARI<100% HIMEREZ, 55
MR 66% , IKAAEXTKAGAE Y™ B (A 52

—_
[\
1

—_
(=)
T

PR EL No. of germplasm
~

2+

0 1 1 1

<80 =80, <90 =90, <100  >100
3 PR S LR AR (%)

B 11 ZFREEKEBEN SR NISE S

Fig.11 Distribution of adaptive response index of
sowing in line under water (ARI) of economic coefficient
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Fig.12 Distribution of adaptive response index of
sowing in line under water (ARI) of theoretical yield
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TRE ., AW S REFES B R R
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BE . RER . AR AU REURELE Y
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Table 4 Difference of yield and yield components under dry breeding seedlings
and sparse planting and sowing in line under water

FEME
PR Trait

Dry breeding seedlings and sparse planting

TR %HE

Sowing in line under water

YA ASAIVE 53
ARI

SF-#4 Mean 5 5 R CV (%) V45 Mean B 5 R EL CV(%) “F-¥J Mean 755 524 CV(%)
P AL Panicles per square meter 506.3 12.45 592.1 16.47 117.4 14.95
FEKIEL Grains per panicle 86.6 18.63 70.8 20.35 82.4 15.75
JRLR Kernel setting rate (%) 81.2 12.44 74.6 16.08 92.5 15.89
F-kiH 1000-grain weight (g) 26.5 5.29 26.2 7.55 98.6 4.12
=¥y 4 Biological yield (t/hm’) 18.6 11.88 17.1 15.38 93.0 17.33
2555 %50 Economic coefficient 0.499 10.17 0.464 13.16 93.413 13.07
P Theoretical yield (/hm?) 9.2 12.81 7.9 16.33 85.8 14.01

224 FEMRBAZLFEZRGXE MOKEHE
PEFRAPRIRIBIFOCOCR (RS A LMA) aTlL, Fig
FEi SRR B IEAR G, PR T AR S R
B W EUHOC, ORI S TR A R A
Koo GERFEW], HURLREE S 7K AR AT AR

SR K FAREIE, 2 AR PR SR 4% 1 D 1
FAREUEAHSCC R (RS ZETA) AT, g™
Y ARL 5 BORL A ART S AR G2 IE ARG, ROk
HEy ART A0 TR AEAR 9 ART SR I 25 A G
LR, BRI XK A% SO AU AR, H

R5 KREELEFEMHERSFEBRKFBEN R MIEREEXK R
Table 5 Correlation coefficients between yield components and yield and correlation
coefficients among their ARI under sowing in line under water treatment

P T e R AR WK TRE i
Panicles per square meter  Grains per panicle Kernel setting rate 1000—grain weight Theoretical yield
B TR FRFEAL Panicles per square meter 1 -0.37" -0.36 -0.28 0.04
per sq

FHRIEL Grains per panicle -0.53" 1 -0.32 -0.35 0.31

per p:
BURIZR Kernel setting rate -0.34 -0.19 1 0.49” 0.45"

2

F-kiHd 1000—grain weight -0.07 -0.05 -0.09 1 0.32
BB F= R Theoretical yield 0.03 0.33 0.51" 0.06 1

HE B K SRR ROV AR, AR
MK ZEREALBRASHEIR- 5 7K S R PR S
FARSCER (K 6) nllL, PEM BN ARL 5

HoA SRR AME S 2 R EAC . SR R
SESOPI S AN RS NN E R g 2 INIUE T DN
/NERZR ) o



B 194 3

TFAEPREE : TR AR TE MK REAR AR S J A 2R B 5 87

*6 KEFBAEFSHHERIMFENRBEESHKFBEN R MIEHEEXKR
Table 6 Correlation coefficients between panicle traits and yield phenotypic values
and their ARI under sowing in line under water treatment

PEIR Trait BT R TRIEL AL TR g
Panicles per square meter  Grains per panicle Kernel setting rate 1000—grain weight Theoretical yield
A T FEEL Panicles per square meter 0.67" -0.23 -0.47" -0.14 -0.11
per sq
TR Grains per panicle -0.27 048" -0.03 -0.31 0.13
A Kernel setting rate -0.15 -0.16 0.64" 0.40" 0.50"
g
T-RiFE 1000—grain weight -0.08 -0.12 0.09 076" 0.15
PS8 Theoretical yield 0.15 0.16 0.13 0.28 0.62"
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XK S RN BRI A ), LB P B X K A
() S N AR, AR

3 it

KA E AR T A PR AU AF I R EAf
Ve —I R AR, Ml R 2 7 W R
BRI, AT LA R R B v
PR, IBREMRIRTT BN JIAS R AF IR, A5 48 SCH
PTG . KT/ B RORE R | SRR
R AR XT B A AR e A R Y
SRRSO KRR T 20 SR, KRR ik
BRI 2 BRI BN R, dh oL
& B AE T SRR LU R 5, HRl, AR
IR 7K R AR AHIIE IO 14 P 3675 T O S A 41
B AR AR AR R ) R E A — T
R, BT ERE SRR i A PR A —EL,
LGP STANE WIS 1:7 e A IITiE L Py B 1 Syl ] 7
AR RN, R PR L — e T /KA Rl 2 1
ELRE AT BA Bl A i SR A R
TR G P AR BRI AR I DU R A M
TR TR R A, AN TR AR it e e A
ZMEIR B B M A R A T K ARG A, A
HA i B PR VLA KRR K SRR L R R BT UE,
[ AT R A A P BEA T B R A, X
PEBAAO R BRI R . R A AR B
LA BAT HE AR ISR S AAFTEEs R

KW, KA KRR AP RE R  —UCBERL
RV @5 Ty QNS K VAT AV s O Y kS SN T SN
KIEE | AR ST R MONELE A R R
WD T RER A SR . L T AR ROk
BRLA R AT R BB AR S R
BOEOR, RIKERARI ROV, TRIE RS R
BN, MIRFFERIRONEGREE . R ARI AL 5+
FROCT R ART (257 250, UL REE XK 54k
AR S SRR . SRR K 2 B At
SRR, H—RBAEEON 7K S5 14 BB A Uk
% NSOV & S IV 8 RS S I S e R )
KA SO RUR . 7 REAR BUPR ZR XK AR ) S
PARRE SH g SRR AR AU N R D). BHE
K SRR IS WA RN AR RO S RO, ]
HRP IR AR S AU AR B X K S R U
BAURORTRE,  FEHR ™ R 0 K A5 4% (4 B e 45
fHU

4 &g

ZELPNR, TR, B R
AW B K ARG SOV U AR, — RS
FEERK AR R DR, R, R
Bt AR e AT R BRI K RER A
AT AR ) 7K SR 1 P

S Ak

[T, /N e n, 25 SRR X AN RIS 2Ok e &
A BRI DREE L B . R RO KR 2, 2015, 20(4) :
48-56.

(2R M. N [5) B AR KT 7 O R AL A R 7 R B T I 5
Wil 2z : DU gl K2, 2012.

(314 THi, BRPH M 55, ik K, 45, FR g 7 ELRE e ) ol S H
ARXFHRAFFE. h A58, 2001, 17(5):44-48.

(41205, K, 2200k, A5 JCRRT K RS LR =0 R iR
K i B . v e 2=l , 2015, 31(9) : 51-55.

(SRS, IRt Bty , 5. JLJ7 /KRS BB R AR 25 Il 5 x4
WA K 2F2E4, 2012, 43(6) :699-703.

(6158 3C, XN , 94 LR, S5 KRR 7 BB HERh A8 1 1516



88 1EW) 24

Crops 2020 4F55 1 1

Al TR ,2007,23(3): 108-112.
[714B K , 25 5 B, 735 B KRS Y B 5 o Bk AR B AT o0t .
YEBIRIFSE ,2003(1): 52-59.
(85, slAH L, TR XL, 45, [ P AN KRS BB A & L. AR HLAL
WF5E,2007(1): 48-50.
[OVEELE X A K AR R 3 7 Aotk J. FEYIFSE, 2007(S1): 593
597.
[1O[EBRAE , AR Rk, TLr, 45, et e b Molomn BadAE A
Jre e BRI RE . VERIITFSE , 2004(3) : 137-140.
[ LTRAR A , S ROpR, I, 55, T ot X S K R R R 2 7= ) S
RN ZE BN VEYI31],2011,37(4): 677-685.
(1205 AR, KA, ARG, 45, INARA KR e 5 % S T A 7
PEATHT. Al TRE2=4) , 2016,32(12): 24-30.
(1312, L O35, 25, YL PU K RE AL AL I BIR &
I P ERPLE, 2012(5): 13-16.
[T4NEFIE. ECRARE e SR I VT A KRG A e 1 P S B AR . oh
FEIR,2012(2): 60-61.
[IS]skHERE , 284 e, 1 KRR AL AL 5 7= A 2T BRIR B & e
BWiE R ELOV AR, 2014,47(7): 1273-1289.
[16]5 3CHE, BiM, BRAR &, 45, KRS LA AR B 1) & e it o 5 0T 5 0k
JE. hEAROBHE 34, 2006, 8(4): 32-36.
[1718E I G AR, 4 PRk, 4. ORIAS 49 33 oy 2 o I 119 7 e 1F

7. WA R , 2013, 29(36) : 59-62.

[ISTIEL AT, XL 38, hiply | 4% PP VTV 38 T 49 7 e . i e O
R EREK,2019,25(1): 105-107.

[LOVRAERE By 2, 208 ST, A5, ANIRIKRE it o 246 7=tk B A i A
K. TR, 2018,46(18):39-41.

[20[X0ICe , SRAIRFH , 32 W, 5. 2004 B €0 ELRR R B I R T 2
FERIRZ . AU R 2B 4, 2014,45(7): 1-8.

(218 FH 25 SR, PR PR TR . AN )5 0 T 49 e ik 25 S R R
W RIS HHEAE K, 2014, 20(6) : 78-80.

(2212 i, Ik S, sk LR, 45 AN ) 6 0 1 A R0 i R AL
2T BMREER A S A RHE ), 2012,33(4) : 39—
45,71.

(2310 L, 7B i, akub R | A5 R [ A 25 DA 0t B R 7 10 SR
JERIF I SZm. hE Ol R ,2012,45(4) : 633-647.

(2418 e, Wk S, sEERE , 45, ASIIA: B WG A T BB RS = 1
SO AR, 2012,26(7): 1043-1052.

(2515 &tk B BRI, 45, LR RS [RIR 101 40 BRIk L S 7=
AR, LRI RN ,2015,43(27): 55-57.

(2618 S, 7B i Tkt RE , 45, FEIUIG 22 ELRRRE R = ik 2t T 5
Wi, HR E AL Rl , 2011, 44(15): 3098-3107.

275 30, SARLRE ARS8, EARRAE AR BUIR 5 N H RS i, Al R
I, 2009(1): 89-92.

Effects of Sowing in Line under Water on Agronomic
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Abstract

gradually received attention, so it is extremely important to choose rice varieties suitable for sowing in line under water

In recent years, with the shortage of labor, the advantages of saving labor of direct seeding rice have

(direct seeding). To this end, using 29 rice varieties from cold region as materials, the effects of sowing in line under
water on agronomic traits, yield components and yield of rice in cold region were studied by randomized block design.
The effects of sowing in line under water on panicle number per unit area of rice in cold region was positive, the effects
on plant height, panicle length, panicle weight, number of primary branches, number of secondary branches, number
of grains per panicle, grain formation rate, 1000-grain weight, biological yield, economic coefficient and theoretical
yield were negative. Sowing in line under water increased the variability of panicle weight, primary branch number,
secondary branch number, panicle number per unit area, grain number per panicle, grain formation rate, 1000-grain
weight, biological yield, economic coefficient and theoretical yield, while the variation coefficient of 1000-grain weight
was smaller, and it response to sowing in line under water was slow. The response of panicle weight, grain formation
rate and biomass to sowing in line under water was more sensitive, and the response of theoretical yield to sowing in
line under water was also more sensitive.

Key words Rice; Sowing in line under water; Cold region; Agronomic traits; Yield



