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Grain filling characteristics of oil flax under different

planting densities in arid land
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Abstract: The effect of grain filling characteristics, the relationships between density and agronomic traits under

different planting densities were investigated in Dingxi arid ecological conditions for Longya 10. The result showed that

the branch number, capsule number were reduced, while the plant height varied with plant density. The dynamics of dry

matter accumulation showed “S” curve of flax grain, and may be described by Logistic model. The correlation coefficient

was more than 0.99. The increase of grain quality was largest after flowering 6 ~ 31 d. The maximum grain filling rate,

mean grain filling rate and grain filling duration time were affected by plant density. The average filling rates among dif-

ferent treatments were significant. The filling rate of D3 (6 million*hm~2) treatment was the highest, while the D6

(10.5 million. hm~2) treatment was lowest. The 100-grain weight and grain yield were significantly different under dif-

ferent density treatments. The 100-grain weight and grain yield of D3 (6 million*hm™2) treatment were maximum com-

pared to other treatments, indicating the necessity of adopting suitable planting density for a given variety of flax.
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Fig.1 Relationships between planting density and agronomical traits
{::D1—300 J7 # - hm™?; D2—450 J7 Bk - hm™2; D3—600 J7 %  hm~?; D4—750 J7 # - hm ™23 D5—900 J7 B - hm ™25 D6—1 050 J7 B - hm™2;
D7—1200 Ji#k-hm~*. T Alo
Note: D1—300 x 10* planthm~2; D2—450 x 10* plant* hm~2; D3—600 x 10* plant* hm~2; D4—750 x 10* plant*hm~2; D5—900 x 10* plant* hm~?;
D6—1 050 x 10* plant*hm~2; D7—1 200 x 10* plant-hm~2. The same bellow.
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Fig.2 The dynamic of grain dry matter accumulation under different plant density
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Table 1 Filling rate of oil flax under different plant density

IS TR WA Filling rate/(g-d ™) 25 R

WA w o mw o ww o ow o (G
6 0.0744 0.0733 0.0411 0.0667 0.0117 0.0283 0.0633 0.0513 0.0461 47.79
9 0.1322 0.1322 0.2144 0.0783 0.1500 0.1300 0.0850 0.1317 0.1361 34.25
12 0.1856 0.2067 0.2411 0.2383 0.1733 0.1117 0.1600 0.1881 0.1266 24.29
15 0.1000 0.1478 0.1978 0.1867 0.1433 0.0783 0.0267 0.1258 0.1711 48.60
18 0.1722 0.1156 0.2544 0.2300 0.1989 0.1222 0.1167 0.1729 0.1388 33.06
22 0.0542 0.0917 0.1925 0.1238 0.0608 0.0908 0.1383 0.1074 0.1383 44.94
25 0.2194 0.1711 0.1400 0.1294 0.0700 0.1200 0.0722 0.1317 0.14%4 40.17
28 0.1361 0.0789 0.1967 0.1156 0.0433 0.135 0.1667 0.1246 0.1534 41.43
31 0.0411 0.0400 0.0817 0.0189 0.0083 0.0128 0.0450 0.0354 0.0734 71.16
35 0.0300 0.0025 0.0025 0.0392 0.0237 0.0208 0.0075 0.0180 0.0367 79.24
38 0.0100 0.0483 0.0433 0.0128 0.0233 0.0067 0.0117 0.0223 0.0416 75.82

R(g-d™") 0.1050ab 0.1007ab 0.1460a 0.1127ab 0.0824ab 0.0779b 0.0812ab

R/ (ged™") 0.2194 0.2067 0.2544 0.2383 0.1989 0.135 0.1667
T, R/d 25 12 18 12 18 28 28
TE:R(ged™"): PHRERAR R, (g d™") : SRR HFE; T, R(D) : KBRS BRI B ], RRFEFRIRAE P<0.05 K V258
%o Tl

Note: R(g*d~"): The average filling rate; R, (g-d~"): The maximum filling rate; T, R(d): The days at the maximum filling rate, Different letters in-

dicate significant difference at P <0.05 level. The same below.
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Table 2 The simulation equation of filling process

T BRIy

b3 . TS Ry R
Simulation equation of R F . .
Treatments . Filling rate equation
dry matter accumulation

Y =4.0415/(1+ EXP(2.7777 - ‘e V= (( - (exp(2.7777 - 0.200345" ¢)* ( - 0.200345) "
D1 0.9936 1.7371 ;

0.2003451)) 701.737 4.0415))) /(1 + exp(2.7777 = 0.200345 " 1) )?

¥ =3.3188/(1 + EXP(2.8082 - . V= (( - (exp(2.8082 - 0.210567" ¢)* ( - 0.210567)
D2 0.9957 , : ;

0.210567¢)) 1048.9662 3.3188))) /(1 + exp(2.8082 - 0.210567 " 1) )*

Y =3.2617/(1 + EXP(3.0297 - V= (( - (exp(3.0297 - 0.257218" ¢)* ( - 0.257218) "
D3 0.9922 .0043°

0.2572181)) 924.0043 3.2617)))/(1 + exp(3.0297 - 0.257218* 1) )?

Y =3.0224/(1 + EXP(3.1881 - , V= ((- (exp(3.1881 — 0.228120" ¢)* ( - 0.22812)"
D4 0.9938 L9338 v

0.2281201)) 715.9338 3.0224)))/(1 + exp(3.1881 - 0.228120* ¢) )2

Y =3.0850/(1 + EXP(3.0732 - ve V= ((= (exp(3.0732 — 0.200449" ¢)* ( - 0.200449) "
D5 0.9973  1635. ’

0.2004491)) 6357766 3 08500))/(1 + exp(3.0732 — 0. 200449  1))?

Y =3.2204/(1 + EXP(2.7166 - ‘s V= (( - (exp(2.7166 — 0.290301° ¢)* ( - 0.290301)"
D6 0.9940 )

0.2903011)] 739.4680 3.2204)))/(1 + exp(2.7166 — 0.290301 * ¢) )?
- Y =2.5773/(1 + EXP(2.8893 - 0.9952  569.5906" * V= (( - (exp(2.8893 — 0.222143" ¢)* ( - 0.222143)"

0.2221431)) 2.5773)))/(1 + exp(2.8893 - 0.222143% 1) )?

e R SRRAPRL T Y B — T AR AT R AR SC R B Y WPl T B s v IR 0 JEJG KA

Note: R: Correlation coefficient of a nonlinear regression equation; Y: Dry weight of grain; V: Filling rate; ¢: Days after flowering.
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Table 3 The dynamic of oil flax grain filling characteristic

parameters under different plant density

Trﬁims t,/d 1,/d t3/d T/d
D1 7.29 20.44 36.80 36.80
D2 7.08 19.59 35.16 35.16
D3 6.66 16.90 29.64 29.64
D4 8.20 19.75 34.12 34.12
D5 8.76 21.90 38.26 38.26
D6 5.38 15.50 28.09 28.09
D7 7.08 18.93 33.69 33.69

Vet R 0 FRF ] 5 2 < SR 25 D 95 RN IR 5 o SR 0005
T HEIRIFLER B
Note: ¢;: Start time of filling summit; ¢,: End time of filling summit;

t3: Filling final; T': Continuous days for filling.
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Fig.3  100-grain weight under different plant density
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Fig.4  Grain yield under different plant density
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