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Table 1  Flax cultivars in the experiment

EXER

Cultivar type @R Z# Cultivar
B 2 J#BE Gaolan white flax . H5 B R # 0K Linxia small red flax. ¥ /M8 Jiuquan small white flax, & % & &1 8%
4 77 B Mingle old flax.# M & B Huachi flax.# % [ 1§ Jingtai white flax . Wi 52 ##K (£0) Jiuquan flax(red) . XK i & 84
Landrace of Gansu BE Tianshui weinan flax %X 7K i % ¥] #§ Tianshuishi old flax. 3 ¥ &3 Huangyang white flax .5 %k - 2 Kangle ~ 2., /it i
# K ¥ B Zhouqu xuwa flax, £ 5° X% Huining dagou. Bt L ¥ BE Jingtai red flax % B ¥ f§ Tanchang gaojiao. # iR
B £ (4 ) Gulang red flax with white flower.3¢ ] H #F 51 Yaodian long stem flax
4 & B

Exotic cultivars

EAH R &R

Improved cultivars

Linton,Norman ,Omega Flor ,McGregor . Verne ,Dufferin .Clark . Linott . Culbert

¥ W 18 Zhangya 1. X 2 B Tianya 2. X ¥ 4 B Tianya 4. ¥ 10 & Dingya 10.5 ¥ 14 ¥ Dingya 14,95053 .
04 Yi 04.9425W - 25— 11.97047.8815 — 6 .89092.92328 . #{ ¥ 11 & Baya 11.9650 ~ 2.01J68 .BE & 3 & Longya
3.B8% 7 B Longya 7.BE T 8 & Longya 8 B8 T 10 5 Longya 10
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Table 2 The quality characters of all tested flax cultivars

#R REES RAEX(%) ) EREH(%)
Character Average content SD. Range Coefficient of variation
A B & Lignan content 9.34 mg/g 1.68 5.66—13.73 mg/g 18.00
H R M Fat content 39.38% 1.54 35.13% ~42.46% 3.91
BARM Stearic acid 4.32% 1.12 2.50% ~7.01% 26.04
MM Palmitic acid 6.10% 0.65 5.09% ~8.77% 10.66
M B Oleic acid 26.73% 4.08 18.58% ~37.72% 15.26
T MM Linoleic acid 13.22% 2.21 9.57% ~17.51% 16.69
W HE B Linolenic acid 49.62% 3.67 41.33% ~55.84% 7.39
2.2 TREEPRRMIRBESF SRR, B H A SRR (R LA R A E S
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Table 3 The quality traits of different flax cultivars
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KR Number of  Statistical EH(mg/g) BH(%) AR(%) ‘EH(%) AE(%) SE(%) BFR%)

Cultivar type 3 Content Crudefat Palmitic Stearic Qleic Linoleic Linolenic

cultivars parameter R . R . . .
of lignan content acid acid acid acid acid

HA T B X 8.45 ?7 76 5.96 4.87 28.86 11.13 _ 49.18
Landrace 17 S 1.48 0.98 0.42 1.25 3.49 1.27 4.01
of Gansu CV(%) 17.53 2.61 6.97 25.56 12.10 11.39 8.15

. . .0 .

B R X 9.78 40.33 6.37 4.33 26.71 14.08 48.49
Improved 19 S 1.82 1.00 0.81 0.93 4.02 1.78 3.38
cultivars CV(%) 18.62 2.48 12.70 21.44 15.06 12.65 6.97
B4 & X 10.03 40.33 5.83 3.36 23.14 15.15 52.51
Introduced 10 S 1.08 0.56 0.47 0.51 2.51 1.11 1.87
cultivars

CV(%) 10.81 1.38 8.07 15.05 10.84 7.31 3.56
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Table 4 The characters of high — grade flax germplasm as to lignan,crude fat and Linolenic acid

E30) A& K Lignan $lAE B Crude fat W HE MR Linolenic acid
Type >11 mg/g >13 mg/g >41% >42% >54% >55%
Aum*“a‘ 9 §35(19.57%) 1 6:(2.17%) 561(10.87%) 16:(2.17%) 78(15.22%) 26}(4.35%)
germplasm
HARR fmﬂ::mlfni:e 2 81(11.76%) - - - 24(11.76%) 1 (5.88%)
Native _
germ-plasm @Eﬁf# 5 61(26.32%) 163(5.26%) 4 #(21.05%) 1{3(5.26%) 2 (10.53%) —
S5 R R

Introduced materials 2 8(20%) -

1£3(10%) - 3641 (30%) 16:(10%)

EABHMNBFHERB A AR RR AR E L,

Note:Number in () denote the front numbers which is percent in all tested germplasm or in the same type.
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Table 5 The correlation among 7 quality traits

A AR HiEMa R FHER 231103 e L&
Item Lgnan content Fat contents Palmitic acid Stearic acid Oleic acid Linoleic acid
HiEg S & 0.247 _ _ _ _ _
Fat content
RHER
Palmitic acid 0.030 0.200 - -
&En.ﬁﬁ. -0.270 -0.474""° -0.042 — — -
earic acid
.04 . ‘e
Oleic acid 0.062 -0.355 ~0.214 0.403 -
Im& 0.369° 0.723** 0.106 -0.392°" -0.582"" -
Linoleic acid .
L8 -0.075 0.065 ~0.002 ~0.505"" -0.843"" 0.147

Linolenic acid

Wen % » BHHERS% A%KF LEBEE,

Note: The # and # * indicate significant level at 5% and 1% probability respectively.
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ed that interaction of water and fertilizer on yield increasing was significant in pot experiment, and the use effi-
ciency of fertilizer and soil water was increased by 28.6% and 124 % , respectively. Yield compensation benefit
of soil water and fertilizer utilization per unit was 471.5:7.0, that is to say, the change limit of soil water and
fertilizer for main effect was 17.4% . The maximum income was 4 970.0 yuan/hm? with a fertilization rate of
247.4 kg/hm?(N:P,05=1:0.75) and soil water of 19.7% . Nitrogen and phosphorus rate increased soil valid
water utilization of 0~200 cm soil depth from 44.9% to 54.2% after spring wheat was harvested. Compared to
CK, the evaporation of treatment NgoPys \N;30Pgg and NygoPy3s was increased by 22.7, 38.0 and 47.8 mm, the
ratio of transpiration and evaporation increased by 0.04, 0.07 and 0.08, respectively. And the efficiency of
grain transpiration increased by 0.08, 0.24 and 0.14 g/kg compared to CK, respectively. Nitrogen and phos-
phorus fertilization together could raise soil valid water utilization rate, evaporation rate and water use efficiency
of spring wheat, and improve the grain yield of crops. Therefore, rational nitrogen and phosphorus rate in the
field is an important way to raise water use efficiency of crop and hence agriculture production.

Keywords: nitrogen and phosphorus rate; dryland; spring wheat; use efficiency of soil water; interaction

of water and fertilizer
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Study on quality characters and correlation of different types of flax germplasm
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Abstract: Based on a total of 46 flax samples of Gansu landraces, improved cultivars and exotic cultivars,
the lignan content, fat content and five kinds of fatty acids were analyzed. The results showed: @ The range
content of the lignan, fat, Palmitic acid, Stearic acid, Oleic acid, Linoleic acid and Linolenic acid of flax culti-
vars is wide. The content of these main quality characters have significant difference. @ In the 3 kinds of flax
cultivars, the content of lignan and Linolenic acid are the highest in the exotic cultivars; the fat content is high
both in the improved cultivars and the exotic cultivars, but Linolenic acid content is the lowest in the improved
cultivars; the content of lignan and crude fat are the lowest in Gansu landraces. @ 4 cultivars which have some
special characteristics were selected to be used in flax breeding. @ The correlations of the quality characters
showed: the content of lignan were significantly positively correlated with the linoleic acid, while Stearic acid
content was significantly correlated with the fat content and unsaturation fatty acids, and the content of Oleic
acid was significantly negatively correlated with Gansu landraces; with fat content, Linoleic acid and Linolenic
acid.

Keywords: flax; germplasm; quality character; correlation



