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1.1 X Ie i

WIS TF 2014 06 B VLA RO B2 B R &
R X AT . A g B A JERRIE T . B AR
A 104.50 mgekg' . A XM 23. 70 mgekg' , HRK
B 209.00 mgekg', 4% 0.189% .4 W 0.08%,
S5 2.59% A HLE 26,20 gekg',pH 7. 25,
1.2 ##

HEHE B R 25 £ 2F FH W JRR & AP (R D, BIV .
sxy305.,9801-1-1-7 , 1 4£ .sxy222 . J;k 2012-305 ., Ji
2012-300,m03057-26, r0340-2-2, sxy330. A0529-
6-6., P0500-11, P9801-2-3, J§ 2012-281, J§ 2012-
289, J5i 2012-297-1, WSH7-8. sxy303. J5ii 2012-
283, 16, B 18, B 20, New , . 10 5,
WO 12, 947 M CRIETLAE RO B F# B & T AE W
WFFE AT A5 . X 48 Ar A IR R R R B (N 46 %0) |
i BERES (P, O, 46 Y0 FIFRER 1 (K, 0:50 %) .
1.3 FHik
1.3.1 Rt WEAMAMN:0 kgehm?)
FIA T it I K S (N2 18 kg hm™®) A~ b B,
JIES IS e A A I 53 0 02 P2 O 046 kgehm™,
K,0:25 kg*hm?,
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A MR BN PEEMITEK 2 m. T
0. 20 m,3 17, T4 . A RAEFORECEY 2 000 Fiem?,
BANAERR 3 REHE .
1.3.2 MAERBAEF % TLEAIRL,NE
PR TR 2R = i A 2 e a2 RRR
AT RAMKARER., A RHILIKER
et VR R E =tk T Y E X HRA S
H RAMHBCE =24 5= & /MR AR B i,

K SPSS17. 0 #1 Excel 2003 4¢3t 4 1
AT EHE GE R
2 RS0
2.1 AEAREEZFGFETIHFRmEHERIDRZEHER

=R

FEA A A KT . 25 0y B0 A R A8 7= &
AR ZHREEHE ES ., TZ2ZKE. 10 H#H
BHE NO & F T @ T N18 & . 2Z{H H0. 20~
8.10 em, AP AL IR EE 0. 37 % ~11.77% .7 b | 2%
S 15 Oy A oRE N18 Ab B s T NO Ab 3, 22 (H
4 0.24~6.20 cm, AS 4L BEEF 0. 39% ~9.47%,11

Tyl 22 5 B3 . 10 A RHE NO Z5 44 T i Bk =
BT NIS £ T .2 K 0.60~12.23 cm, 25 {k
R EE 0. 72%~16.47% .8 iy b Ak 22 57 3515 iy
Bk N18 kb BEBR S 5 T NO ARFE L 22l 0. 40~
6.63 cm, 25 {LIR EE 0. 50 % ~9. 87 %, 11 iy bkl 25
S, RRE,3 MR NO &4 FEE T
NI8 4/t . 228 0. 12~1. 31 kg+hm?® , 45 1k 1§
0.40%~3.88% .1 iy bh B} 25 57 8 35 5 22 0y b AL A
N18 21 T i+ NO &40, 22MH K 0. 04% ~
5.08% , AR AL IR BE 0. 12 % ~20. 13% .18 {531 k2
S, RS M ARHE NO S F T
NI8 414 R . 251l K 85. 03~674. 11 kg+hm?, 28 {1k I
BE1.31%~10.28% .4 A~ Fh (R) 27 %20
A1 kL N18 Zb B s F NO kb P, 22 A 170. 45~
2 300.19 kgehm?®, 28 {b iR 1. 77 % ~42. 04 %,
Frf bR 22 S5 0 3. 2 47 48 24 0 A RLAE
NI18 & Fif i+ NO &/ . 288 22. 51~
776.61 kgehm?, A8 fL g & 1. 38 % ~64.92%,17
iRl 2ER B ELE D,

x1 AEAREZFHTIER~EMERMAZERESR

Table 1 Difference of yield and agronomic traits of flax under different nitrogen fertilizer levels

L) 4k 3 B /em TZRE/em  JEZEE/ (kgehm?) 2474/ (kgehm?) LR/ %
Varieties(Lines) Treatments Height Technical length Straw yield Fiber yield Fiber content

sxy305 NO 70.43 Aa 64.23 Aa 5689. 67 Bb 1230. 30 Bb 28.54 Bb
N18 69.50 Bb 60.07 Bb 7061. 88 Aa 1737.57 Aa 31.18 Aa
9801-1-1-7 NO 77.10 Bb 69.50 Bb 9019. 00 Bb 1762. 44 Bb 25.99 Bb
N18 82.10 Aa 75.07 Aa 9826. 24 Aa 2078.09 Aa 28.11 Aa
ERiA NO 72.03 Aa 62.27 Aa 6751.22 Aa 1134. 64 Bb 23.09 Bb
N18 64.30 Bb 56.40 Bb 6598. 87 Bb 1353. 36 Aa 27.17 Aa
sxy222 No 72.50 Bb 64.93 Aa 6230. 50 Bb 1464. 16 Bb 30. 30 Bb
N18 73.83 Aa 65.27 Aa 7609. 66 Aa 1884. 58 Aa 32.02 Aa
JR 2012-305 NO 72.27 Aa 62.87 Aa 7369. 00 Bb 1436. 36 Aa 26.03 Aa
N18 68.00 Bb 60. 87 Bb 7650. 41 Aa 1491. 62 Aa 26.09 Aa
J& 2012-300 No 64.83 Aa 56.90 Aa 7334.78 Bb 1418. 85 Bb 28.33 Bb
N18 65. 60 Aa 56.63 Aa 9264.57 Aa 1852. 34 Aa 29.29 Aa
m03057-26 NO 83.50 Aa 76.03 Bb 8701.56 Aa 1353.99 Bb 20.56 Bb
N18 82.90 Aa 77.57 Aa 8365. 36 Bb 1497.72 Aa 24.27 Aa
r0340-2-2 NO 67.17 Bb 61.77 Bb 6447.00 Bb 1193. 36 Bb 24.46 Bb
N18 73.80 Aa 65.73 Aa 7528.57 Aa 1602. 37 Aa 28.37 Aa
sxy330 NO 72.50 Bb 64.10 Aa 7764.67 Aa 1636. 55 Aa 25.00 Bb
N18 74.97 Aa 64.97 Aa 7528. 49 Bb 1659. 06 Aa 28.27 Aa
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£F 3R 1 Continuing Table 1

A (F) b B /cm TZKE/cm R/ (kgehm?)  GF4ipe R/ (kgehm?) LIRFR/ Y%
Varieties(Lines) Treatments Height Technical length Straw yield Fiber yield Fiber content
A0529-6-6 NO 63.60 Aa 54.27 Aa 5446.11 Bb 1342.61 Aa 32.61 Aa

N18 62.83 Aa 54.07 Aa 5670. 32 Aa 1414.77 Aa 32.65 Aa

P0500-11 NO 82.83 Aa 72.07 Aa 7231.11 Aa 1457. 48 Aa 26.12 Aa
N18 75.10 Bb 66.07 Bb 6557. 00 Bb 1307.07 Bb 25.93Aa

P9801-2-3 NO 72.17 Bb 63.17 Bb 5500. 67 Bb 1065. 27 Aa 25.23 Bb
N18 78.17 Aa 66.07 Aa 5744.87 Aa 1121.95 Aa 30.31 Aa

J& 2012-281 NO 73.17 Bb 66.07 Aa 5840. 66 Bb 1198.75 Bb 26.39 Bb
N18 74.13 Aa 67.13 Aa 7444, 42 Aa 1597.61 Aa 28.32 Aa

Jil 2012-289 NO 75.00 Aa 65.07 Bb 5471.78 Bb 1196. 24 Bb 28. 83 Bb
N18 74.07 Bb 67.07 Aa 7771.97 Aa 1972.85 Aa 33.20 Aa

Ji 2012-297-1 NO 83.17 Bb 75.07 Bb 7081.78 Bb 1466. 98 Bb 27.05 Bb
N18 88.17 Aa 79.00 Aa 7601. 40 Aa 1840.71 Aa 30.92 Aa

WSH7-8 NO 62.17 Bb 58.77 Bb 6558. 11 Aa 1438. 04 Aa 28.40 Aa
N18 68.47 Aa 61.03 Aa 6473.08 Aa 1471.53 Aa 29.10 Aa

sxy303 NO 68.17 Bb 61.13 Aa 5234. 33 Bb 1212.78 Bb 30.10 Aa
N18 70.40 Aa 61.37 Aa 6017.41 Aa 1426.71 Aa 29.98 Aa

J& 2012-283 NO 76.00 Aa 68.73 Bb 7372.45 Bb 1570. 81 Bb 27.47 Bb
N18 76.47 Aa 69.47 Aa 7632.65 Aa 1785.76 Aa 29.68 Aa

BV 16 NO 80.00 Aa 70.13 Aa 9638. 22 Bb 2035.82 Aa 27.17 Aa
N18 80. 40 Aa 69.07 Bb 9808. 67 Aa 2123.18 Aa 27.81 Aa

My 18 NO 62.00 Bb 51.10 Bb 5610. 22 Bb 1111.75 Bb 25.89 Bb
N18 64.43 Aa 54.00 Aa 5853. 82 Aa 1329. 37 Aa 29.37 Aa

BV 20 NO 65.17 Aa 57.17 Aa 6393. 67 Bb 1447.71 Bb 26.08 Bb
N18 63.10 Bb 55.17 Bb 7356. 81 Aa 1552. 44 Aa 27.25 Aa

New NO 67.17 Aa 55.40 Bb 7408. 44 Bb 2032.79 Aa 35.10 Aa
N18 67.83 Aa 57.83 Aa 7704. 33 Aa 2071.75 Aa 33.79 Bb

X 10 = NoO 86.50 Aa 76.93 Aa 8198. 56 Bb 2071. 46 Bb 30.72 Bb
N18 74.27 Bb 68.83 Bb 8805. 55 Aa 2429. 36 Aa 35.54 Aa

B 12 NO 76.17 Bb 65.50 Bb 6053. 89 Bb 1409. 28 Bb 28.29 Bb
N18 77.67 Aa 71.70 Aa 7571.23 Aa 1868. 19 Aa 31.79 Aa

LM NO 71.50 Aa 60.50 Aa 5671. 55 Bb 1512. 69 Bb 34.54 Bb
N18 69. 60 Bb 60.00 Aa 6084. 38 Aa 1681.97 Aa 35.60Aa

KE /NG 7443 IR LA il R it AL FEAE 0. 01 F1 0. 05 AKFE22 5 3. T .
Capital letters and lowercases mean significant difference at 0. 01 and 0. 05 levels between NO and N18, respectively. The same below.
2.2 25 WIERMBRFARENES PEE B B3 2 K T R R B R 1Y 2
W 2 AL AR E T R 5 m03057-26, 4 10. 65 kgekg' . 5 H b Bk B
RO B R R IACR. NO A F T RURIACR B892 oK s S0 ROR O RT 5 03 bk 07 32
BB IR AE 16,0 29. 73 keekg! HHEMB {0 23. 26 keeke ERBOR T 5 G344k
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FIGME N 138,62 keeke! L HTHE NG H B 1. 71 45,
N18 54T « A IR e v 1 2 5t 2012-297-1,
1 23.35 kgokg' . HRW 12 K ik F| B F 2% F K
VL P S HERRE B 2 22 S K s AR
MR FAR R JE B 20,2 11. 89 kgokg', i) 8%
BT H AR A 5 v 5OR) B I S 4 A R P 2
Ho 22. 62 kgekg", ZARKCA B ET 5 43 4K
FHME N 13,87 kg-kg' I EH )G E MY 1. 63 £,
R2 HIRMBRFNARNERER
Table 2 Difference of nitrogen use efficiency

of 25 varieties(lines)

N18
R N I R/ AR N AR/
Varieties (ke-kg™) Varieties (kg-ke')
(lines) N use (lines) Nuse
efficiency efficiency
I 16 29.73 Aa Ji 2012-297-1 23.35 Aa
sxy222 22.59 Bb R 12 23.32 Aa
A0529-6-6 21.64 Cc R 10 22.59 Bb
JR 2012-297-1 21.50 Ce JH 2012-283 22.54 Bb
sxy305 20. 85 Chd New 21.31 Ce
New 20. 10 DEe BV 16 19. 36 Dd
Ji 2012-289 19. 90 Eef A0529-6-6 19. 21 Dd
B 10 45 19. 87 Eef Ji 2012-289 17.99 Ee
sxy303 19. 83 Eef sxy222 17. 84 Eef
18 19. 34 EFf P9801-2-3 17.78 Eef
FEATHR 19. 26 EFf sxy303 17.39 EFfg
WSH7-8 18. 47 FGg r0340-2-2 16. 99 FGgh
P0500-11 18. 09 Ggh EE-N 16. 99 FGgh
R 12 18. 06 Ggh 9801-1-1-7 16. 91 FGh
J& 2012-300 18. 03 Ggh m03057-26 16. 39 GHi
J5 2012-283 17.76 Gh WSH7-8 16. 20 HIi
Ji 2012-281 17.71 Gh J& 2012-300 15. 94 HIJjj
Ji 2012-305 16. 29 Hi sxy305 15. 62 IJKjk
MY 20 15. 81 Hi Ji 2012-281 15. 36 JKkl
P9801-2-3 15. 77 Hi B 18 15. 26 Kkl
sxy330 15.63 Hi P0500-11 15.11 Kl
9801-1-1-7 14.17 Jj sxy330 15.03 Kl
r0340-2-2 14.02 Tj JiL 2012-305 13.93 Lm
HAE 13.61 H7E 13.41 Ln
m03057-26 10. 65 Jk B 20 11. 89 Mo

2.3 25 THMMBERFALENRESN

WP L th  NO Stk T L XF 25 63 bRk LR
HABCRHIITRIEAIT . 14k 425, BT 16 X4y

S —2, o0 N EROR H EL R P9801-2-3 L JiL 2012-
305 AT 20.sxy330.9801-1-1-7.r0340-2-2 , (4 1E
1 m03057-26 %) 43 K 53 — 25, S N AR H &
Bl (FRD) s HiAy 16 A5 A (O N FIFHRCR R .
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Fig. 1 Clustering analysis diagram of nitrogen use
efficiency among different varieties (lines)under NO

condition (Squared Euclidean distance)
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Fig. 2 Clustering analysis diagram of nitrogen use
efficiency among different varieties (lines) under N18

condition (Squared Euclidean distance)
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Table 3 The correlation between nitrogen use efficiency and characters

s 5 B/ em TERE/em  REPR/ Geehm®) AR/ g R %
Treatments Height Technical length Straw yield Fiber yield Fiber content
NO 0.032 0. 060 0.057 0.633 0.688
N18 0.808~* 0.898* * 0.535 0.738* 0.784~
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Difference Analysis of Nitrogen Use Efficiency

Among Different Flax Genotype

YAO Yu-bo, WU Guang-wen, HUANG Wen-gong, KANG Qing-hua, JIANG Wei-dong, LU Ying,

ZHANG Shu-quan

(Institute of Industrial Crops, Heilongjiang Academy of Agricultural Sciences, Harbin, Hei-

longjiang 150086)

Abstract; In order to evaluate the difference of nitrogen use efficiency among different flax varieties(lines)and

screen nitrogen high efficiency utilization germplasm resources, under field condition, with two nitrogen

levels(NO and N18), 25 flax varieties (lines) were used to investigate technical length, height, fiber content,

straw yield,fiber yield and the correlation with nitrogen use efficiency. The results showed that nitrogen had a

significant improvement on technical length,height,fiber content.straw yield and fiber yield of flax. One nitro-

gen high efficiency utilization germplasm resources were screened out( Heiya 16)under NO condition, five nitrogen
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high efficiency utilization germplasm resources were screened out ( Yuan 2012-297-1, Shuangyal2,ShuangyalO,
Yuan 2012-283 and New) under N18 condition by cluster analysis. Under NO condition, nitrogen use efficiency
had a positive correlation but not significant with technical length, height, fiber content, straw yield and fiber
yield,under N18 condition.nitrogen use efficiency had a significant positive correlation with height (P<0. 05) .
fiber content(P<C0. 05),fiber yield (P<C0. 05) and technical length (P<C0.01). The results would provide the-
oretical basis for investigation of nitrogen high efficiency utilization mechanism and breeding nitrogen high effi-
ciency utilization varieties.

Keywords: flax; nitrogen; use efficiency; difference
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