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Effect of Amino Acid Organic Fertilizer on the Growth,
Seed Yield and Quality of Oil Flax

YANG Tianqging, NIU Junyi”
(Gansu Provincial Key Laboratory of Arid Land Crop Science, College of Agronomy, Gansu Agricultural University, Lanzhou,

730070, China)

Abstract: To study the effect of amino acid organic fertilizer and chemical fertilizer application for day mat-
ter accumulation, seed yield and quality of oil flax, without fertilizer as contrast under field conditions,we
analyzed the single application of fertilizer, the proportion of different formula of amino acid organic ma-
nure and chemical fertilizers application and single application of amino acid organic fertilizer formula for
flax. The results showed: (1) amino acid organic fertilizer had obvious effect for germination rate, and
with the amino acid organic fertilizer increased the germination rate increased. (2) Amino acid organic fer-
tilizer promoted the dry matter accumulation process and increased the total amount of dry matter accumu-
lation of flax. In mature stage,30% organic fertilizer + 70% chemical fertilizer compared with no fertiliz-

er, 100% chemical fertilizer and 100% organic fertilizer the total dry matter were significantly increased by
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60.52%, 37.01% and 29. 97%, respectively. Considering 30% organic fertilizer + 70% chemical fertilizer
is the best effect, compared with no fertilization, 100% chemical fertilizer and 100% organic fertilizer, the
yield increased by 72.07%, 16.47%, 13.30%, respectively. (3) In the case of 30% organic fertilizer +

70% chemical fertilizer alternative fertilizer, flax dry matter, seed yield and linolenic acid content is the

highest, and 60% organic fertilizer + 40% chemical fertilizer alternative fertilizer, flax linoleic acid con-

tent is the highest. Considering the 30% organic fertilizer + 70% chemical fertilizer effect on local flax

production of the best.

Key words:amino acid organic fertilizer; dry matter; germination rate; quality
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Table 1 The fertilizer ratios of different treatments

Ak AL it FH 4t e =
4b Application of chemical fertilizer /(kg » hm?) HAEMA AL
T Application of amino acid organic
reatment fertilizer /(kg » hm~2)
N P,0s K,O crulizer /AXg
CK 0.0 0.0 0.0 0.0
To 90. 0 75.0 52.5 0.0
T3 63.0 53.4 38.1 180. 0
Tso 36.0 31.8 23.7 360. 0
Tyo 9.0 10. 2 9.3 540.0
Tioo 0.0 0.0 0.0 600. 0

# :CK.To T30 Teo Too « Troo 23 1 2 /R ANt AL . 100 Y6 4k AE L 30 %6 4 HLAE + 70 %6 1k AE L 60 %6 A HLAE + 40 %6 fL A L 90 %6 45 ML AE + 10 %6 4k AT Fit

100 4 (¥ & FE AR iE 5 A1 HLAE ; T 6]

Note:CK, Ty, T30 Teo s Too and Tigo in dices no fertilizer, 100% chemical fertilizer, 30% organic fertilizer + 70% chemical fertilizer, 60%

organic fertilizer + 40% chemical fertilizer, 90% organic fertilizer + 10% chemical fertilizer, 100% organic fertilizer. The same as below
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Fig. 1 The germination rate of oil flax seeds with different

fertilizer formulas
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Fig. 2 Effect of amino acid formula of organic fertilizer to replace chemical fertilizer on the plant total dry matter

accumulation (A) and the rate of dry matter accumulation (B)
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Table 2 The allotment of flax above ground dry matter allocation with different fertilizer formulas
i Seedling B Budding AW Anthesis T3] Kernel A Maturity
'I‘re%tlr%em B iy bia B iy bia ES iy i3 % Uy B E U RS
Straw Leal  Flower Straw Leal  Flower Straw Leafl Flower  Straw Leal  Capsule Straw  Leal  Capsule
CK 0.01Bb  0.03 Cc 0 0.13 Ce 0.15 Ce 0 0.65Cc 0.22Dd 0.13Cc 0.92Dd 0.35Cc 0.95 Ce 1.50 Cc 0.13 Cc 1.18 Dd

To 0.02 Aa 0.05 Aa 0 0.20 Aa 0.20 Aa 0

T30 0.01Bb  0.03 Cc 0 0.14 Ce  0.15 Ce 0

Tso 0.02 Ba 0.04 Bb 0 0.16 BCc 0.16 BCb 0
Too 0.02 Ba 0.05 ABb 0 0.18 Bb 0.18 Bb 0

T1oo 0.02 Ba 0.04 Bb 0 0.16 BCc 0.16 BCb 0

0.73 Ce
0.77 Cc 0.28 BCb 0.20 BCbh 1.17 Cc 0. 36 Bb

1.06 Aa

0.26 Cc 0.20 BCb 0.97 Dd  0.35 Cc 0.97 Cc 1.50 Cc 0.11 Cc 1.68 Cc

—_

.13 Bb 1.57 Ce 0.18 Aa 1.71 BCb

0.34 Aa 0.32 Aa 1.53 Aa 0.46 Aa 1.53 Aa 2.05 Aa 0.14 ABa 2.31 Aa
1.03 ABb 0.32Bb 0.23Bb 1.37Bb 0.43 Aa 1.38 ABa1.83 Bb 0.11 Cc 1.98 Bb

0.90 Bb 0.32Bb 0.22 Bb 1.27 BCb 0.38 Bb 1.22 Bb 1.78 Bb 0.17 Aa 1.88 Bb

< G R KNG

BR300 365 b BRI E 0. 01 F1 0. 05 /K FAEAE B2 5 T

Note: Different capital and normal letters indicate significant difference among treatments at 0. 01 and 0. 05 levels. The same as below
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Fig. 4 The allotment of flax seed linoleic (A) and linolenic (B) with different fertilizer formulas
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Table 3 The flax yield and composition factors with organic fertilizer alternative fertilizer amino acid formula
. - RO
(number/plant) pod/ (grain/fruit) (kg » hm™?)
CK 18.87 +0.13Dd 6.70+ 0.10Cd 8.91 +0.05Bc 1.1340. 02Ee 1 025.00 +5.77Cd
Ty 19.10 4+0.08Dd 6.80 +0.05Ccd 8.94 +0.02ABb 1.1640. 00DEd 1514.33 £25.17Bc
T30 26.57 £0.31Aa 7.47 +0.02Aa 9.23 4+0.06Aa 1.8340.02Aa 1763.67 +30.55Aa
Tso 23.00 £0.10Bb 7.33+ 0.02ABa 9.13 +0.01Aab 1.5440.01Bb 1 650.33 28.87ABb
Too 21.30 +0.05Cc 7.13 +0.02Bb 9.11 +0.01Ab 1.384+0.01Cc 1594.00 £57. 74Bbc
Thoo 19. 33 40.07Dd 6.87 £0.02Cc 9.07 £0.04ABb 1.2040.00Dd 1 556.67 +10. 00Bbc
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5T, db¥ I B #F 2% (P>>0.05); T, &b F 52k =
R CK MR BN 47, 74% (P<<0. 01), LA 4%
S0 i AT A G 2 3G 0 R i S LA R L B
PLAR AR FAT B AT Tt 205 S B 4 o 5 DA it 30 26 4 ik
AR N € S E
2.5 SEBEAFVES KA ET 8 R R ER
ZFAR BIEREFDRKIRIEHOZME

RN A 2 ) 3% % 02 8 it ZUIE J5 50 R 38 i )
HFRL = it 5 R I8 & 04 H A, & 2R B B T
B 2 R KN RRORFRL 7 Y B8 5 AUIE D 2R )
T8RRI 7 SR AU e & e,
S5 e 3 JRR WA WSO P S ARk A 3 b /U 7 AR 1 i B
BAR . B A AT AN [ it AE % 44 R R Y TR AR
2R FH 8 AN RIS A 2 7 7 0 722 Ak e 3R [] 5 129 Bil
R IR 7 A AL G EL ) 0 3 n S 38 i e B
I B LA T b 3085 2 OF b 350 T HR AL PR, T, Ak 2R
A, o, T b 3 250 RE A 27 1) FH 2305 0 208 A A=
77 7 b A b B 43 50 3 RS 18,1296 ~50. 95 %
H16.87% ~16.46 % (P<C0.05), [ali, 4 &b 31
WK i H5 e B B T MR R = Ty > CK > T, >
Too=>To =T R BEE 2 BR BC J7 A HLIE Tt
A5 F 185 Jorn i e A1 A A A e, Ty b RO 3R 4 BK
5 CK M To b BB FEMEZR AR EL To . T\
T oo A0 FE 43 590 B E 1 h0 15,17 % .12, 74 % F117. 00 %
(P<C0.05), X MR BRICAR 48 B & F Z R R 2 A
0 NSO N AT N O 7 O S WA = 7 =2 T A
P AT U 8 L A8 Y S R I U7 A AR 5 R e B
Jit 716 Sk 25 i e 5 JRR U NE A 2= R T 80 L AUNE O A= 7
JI R HL

3 R 51

3.1 REEEREAFGVNIESHREKNXR

T AN A A 5 2 B A W A ML RE it A 4 i)
R 2% A% B 8o, ) H ZE AT A HY T R 4 0 B
T 56.4%.64.3% M 85. 7%, AWFoEF A HE K
R T 7 78 ML AE RS 0 4k AT T LA G 28 458 v 50 Rk 10 0 1
R, H B R BC 77 A LA e A B 91 iy 334 o i 44
s I LA 4350t FH 22 35 92 I J7 A ML Ak R )RR
B R R B H At A B R 4R R 3. 7300 ~14. 01 %,

A L 2 o - 8 ey A A L W T A L AL e
A LS AU o AR S AR A B AR
W ORI S ARG 45 SR 2 W L 6 8RR 2R R A
FEMR L 77 A HLAE A9 VR B AS BH S, it Ak A Ab 3 T 9
AR B K AH B A A= B 0 00 HE A PLIE B AE 2
0 3 I it 2 R TR T O A ML AE 1) Ak R A o R SR R
SRR IA bR s AN TR) ) 1 BB R T O A HLAE 5 4k
JIES T it Ak PEL S JRR T 4 I AR SR R B AR AR AR
SR EFEARMRE AT E Y g g R A K
R B v 30 2 U T W B AR R R B L AR
1Ty o AR SR BRI PR, - S T B R R AR A
B fe K, BT T 1y o R B R 3 M /)N 5 T Ab PR
BHRR T T AR B S i 2R MR AR B B R, 43 il e CKL T
F T A0 PR 25 #2855 63.52% .31, 01%.29. 97% (P
<<0.05), {HJZ, 45 Ab 4 5 B R AR fb i B4
BILAR AR L U6 BH AN [] Lo ) 2 i 1R L 7 A ALIE 5 1k
JE e it B B S el R T A RR T AR R R L EOR &
B BT BB XS5 R B ED U A R
—5,

x4 SEBREFANESUEEENARTERZF AR RIERES D RBRELHZ N

Table 4 Effect of different fertilizer formulas on nitrogen agronomic utilization rate, partial productivity

and harvest index of flax

R AR

77 1

Tresiment Agronomic use Pardal productivity/ Haroint i
efficiency/ (kg « kg™ 1) (kg » kg™ )
CK - - 0. 402 £0.008ab
To 5.437 +0.294Bc 16. 826 £0. 280Bc 0.353 £0.030bc
T30 8.207 +0.294Aa 19.596 +0.339Aa 0.407 0. 004a
Tso 6.948 +0.294ABb 18.337 £0. 321ABb 0.392 £0. 004ab
Too 6.322 £0.612Bbc 17.71140. 642Bbc 0.361 £0.003bc

Tioo 5.9074 0. 164Bbc

17.296 4-0. 111Bbc 0.348 £0.003c
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CK.T, A3 B 24 2. 71 % 1 2. 01 % (P<<0. 05),
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