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Effect of Nitrogen and Irrigation Interaction on Dry Matter Production
and Grain Yield of Oil Flax under Different Irrigation Modes

CUI Hongyan,FANG Zisen”
(Gansu Provincial Key Laboratory of Arid Land Crop Science, College of Agronomy. Gansu Agricultural University. Lanzhou

730070, China)

Abstract ; In order to investigate the production mechanism of oil flax under different coordination with wa-
ter-nitrogenous fertilizer,we used ‘Longyaza 1’ to as material to elucidate the effects of nitrogen and irri-
gation interaction on dry matter accumulation,distribution and grain yield of oil flax. The split plot design
was employed with main plot of water (W, ,irrigation amount was 60 mm at stem stage; W, ,irrigated at
stem and flowering stage,and irrigation amount was 60 mm and 40 mm; W ,irrigated at stem,squaring and
flowering stage,and irrigation amount was 60 mm,40 mm and 40 mm) ,sub-plot of nitrogen fertilizer(N, ,0
kg * hm *;N,,75.0 kg » hm™*;N;,112.5 kg « hm ?;N,,150. 0 kg « hm ?). The results showed that; (1)
the irrigation amount and N application rate has a significant effect on dry matter accumulation and distri-
bution,and there was extremely significant interactive effect between irrigation and nitrogen rate on grain
yield, moreover,irrigation rate played a more important role than nitrogen rate. (2) Compared with other

treatments,dry matter distribution in grains at maturity stage and contribution of dry matter accumulation
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amount after anthesis to grains under the same N application levels were markedly raised and grain yield
was significantly increased by 10.51% —27.99% in W,. (3) The contribution of dry matter accumulation a-
mount after anthesis to grains at N; levels under the same irrigation conditionswas significantly increased
by 7.90% —42.43% ;at the W, and W irrigation level,the grain yield of N treatment was the largest, but
over-fertilization of nitrogen caused significantly reduction of yield with a drop of 7. 96% —9. 62%. There-
fore,water and nitrogen coordination played a key role in dry matter accumulation and distribution, which
was closely related to the grain yield;the nitrogen rate of 112. 5 kg « hm ™ ?,irrigation amount of 60 mm and
40 mm at stem and flowering stage in the whole growth period was optimal combination of irrigation and
nitrogen for the higher grain yield of oil flax under the conditions of this experiment.

Key words:oil flax;irrigation amount;nitrogen fertilizer rate;dry matter accumulation;dry matter distribu-

tion; grain yield
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Table 1 Experimental design of water-nitrogen interaction of oil flax

#EJK i Irrigation amount/mm

4k 1 'I‘oflﬂi(rigjfion I sy s Nitroﬁi?a%mum
Freatment amount/mm Stiilﬁ%ggc Squﬁifg%tagc Flowajri?fg,ﬁ{tagc /(kg + hm™%)

WiN; 60 60 0
WiN, 60 60 75.0

Wi N3 60 60 112.5
WiN, 60 60 150.0

W2 N, 100 60 40 0

W, N, 100 60 40 75.0

W2 N; 100 60 40 112.5

W2 N, 100 60 40 150.0

W3 N, 140 60 40 40 0

W3 N, 140 60 40 40 75.0

W5 N; 140 60 40 40 112.5

W5 N,y 140 60 40 40 150.0
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Table 2 The dry matter accumulation at different phases of oil flax growth under

different water and nitrogen conditions/(mg * plant ')

4b 3 A -4y i 01 41 -7y 2E 0] SrZEIN-BE -T2 TFAE - )
Treatment Breeding to seedling Seedling to stemming Stemming to squaring Squaring to flowering Flowering to ripping
WiN; 159. 16 be 324,65 cd 816.24 e 1332.12 ¢ 2 028.00 i
Wi N, 160. 50 abc 330. 09 bed 946. 78 abc 1 380.23 ef 2326.50 h
WiN; 163. 39 abc 345.71 a 935.89 ¢ 1426.56 ¢ 2 804.90 be
WiN, 165. 25 abce 330. 64 bed 904.94 d 1 410.21 cde 2 560. 54 ef
W2 N, 158.13 ¢ 316.32 d 940. 62 be 1384.79 def 2 486.44 Ig
W2 N, 161. 34 abce 322.94 cd 943. 06 be 1415.59 od 2749.31 cd
W, N; 161. 74 abce 337.06 abe 947. 28 abe 1578.87 a 3136.02 a
W, N, 165. 66 ab 342,39 ab 951. 50 abe 1553.74 a 2865.47 b
W3 N, 159.18 be 323.83 cd 955. 72 abc 1361.77 g 2 400. 06 gh
W3 N, 163.61 abc 327.43 cd 959. 94 ab 1 394. 86 cde 2 666.87 de
W5 N3 165. 03 abe 336. 13 abe 964.17 ab 1522.98 b 2862.92 b
Wi Ny 167.95 a 343.98 ab 968.39 a 1521.37hb 2 648.62 de
W, 162.08a 332.77 a 900. 96 ¢ 1387.28 ¢ 2429.98 ¢
W, 161.72 a 329.68 a 945.61 b 1483.25 a 2 809.31 a
W; 163.94 a 332.84 a 962.06 a 1450.24 b 2644.62 b
Ny 158.82 ¢ 321.60 b 904.19 b 1359.56 ¢ 2304.83 b
N; 161.82 b 326.82 b 949.93 a 1.396. 89 be 2 580. 89 ab
Ns 163.39 b 339.63 a 949.11 a 1509.47 a 2934.61 a
N, 166.29 a 339.00 a 941.61 a 1495.11 ab 2 691.54 ab

- WiNj Rm KR B G Wi~ W F Ny~ Ny S35 378 % KK 70 Ab B EIE AL B . ) 50 B0 /R AR TR /NG 7 B 3w Ak 3Ll A 1 3% 28 5 (P <

0.05), T,

Note: WiNj indicates the treatment combination of water and nitrogen,and introduction of treatments W; to W5 and N; to Ny are the average of different levels

of water and nitrogen, respectively. Different letters within same column indicate significant difference among treatments(P<C0. 05). The same as below.
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Table 3 The dry matter distribution in different organs of oil flax at maturity stage

g g . EEFEHRE
fb HpkT & HHL Kernel MA Leal Stem+ spike axis+kernel husk
Treatment Tgtal dry matter — : —
weight per plant/g T & L [ L TH K il
Dry weight/g Ratio/ % Dry weight/g Ratio/ % Dry weight/g Ratio/ %
WiN, 2.97 f 1.40 e 47.05 be 0.39 f 12.94 ¢ 1.19 f 40,01 a
WiN, 3.11e 1.43 e 45.90 od 0.45 e 14,47 d 1.23 e 39.63 a
WiN; 3.57 ¢ 1.68 he 47.08 b 0.64 ab 17.91 a 1. 25 de 35.00 f
WiN, 3.42d 1.61 ¢ 47.11b 0.53 cd 15. 50 bed 1.28 cd 37.39 cde
WoN, 3.22 e 1.50 d 46,47 be 0. 48 de 15.00 d 1. 24 de 38.53 b
W,yN, 3.49 cd 1.65 ¢ 47.16 b 0.53 cd 15.14 cd 1.32 ¢ 37.70 bed
W, N3 3.86 a 1.86 a 48.26 a 0.63 b 16. 38 be 1.37 b 35.36 f
W,N, 3.70 b 1.71 b 46. 24 be 0.58 ¢ 15. 69 bed 1.41 a 38.07 bed
W3 N, 3.23 ¢ 1. 46 de 45.13 d 0.54 ¢ 16.61 b 1.24 e 38.26 be
W3 N, 3.49 cd 1.64 ¢ 47.00 be 0.57 ¢ 16. 34 be 1.28 cd 36.66 ¢
W3 N; 3.70 b 1.72 b 46. 38 be 0.69 a 18.66 a 1.30 ¢ 34,95
W3 N, 3.55 cd 1.65 ¢ 46.54 be 0.58 ¢ 16. 36 be 1.32 ¢ 37.09 de
W, 3.27 ¢ 1.53 ¢ 46.79 a 0.50 ¢ 15.21b 1.24 ¢ 38.01 a
W, 3.57 a 1.68 a 47,03 a 0.56 b 15.55 b 1.33 a 37.42b
W, 3.49 b 1.62 b 46.26 b 0.59 a 16.99 a 1.28 b 36.74 ¢
Ny 3. 14 ¢ 1.45 ¢ 46.21 a 0.47 b 14,85 b 1.22 b 38.93 a
N, 3. 36 be 1.57 be 46.69 a 0.52 b 15.32 b 1.28 ab 38.00 a
N; 3.71 a 1.75 a 47,24 a 0.65 a 17.65 ab 1. 30 ab 35.11b
Ny 3.56 b 1.66 ab 46,63 a 0.56 ab 15.85 a 1.34 a 37.52 b
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Table 4 The dry matter accumulation amount after anthesis and dry matter translocation amount from

vegetative organ to grain under different water and nitrogen conditions

fb ¥ Treatment  DMTAA/(mg * plant™!) DMTRA/ % CDMTAATG/ % DMAAA/(mg + plant™!) CDMAAATG/ %
WiN, 68.28 a 33.06 a 50.62 ab 117.45 ¢ 58.29 g
WiN; 66.87 b 30.77 ab 54,36 a 96.58 1 54.83 g
WiN; 64.66 de 27.34 be 13.76 cd 142.78 b 68.70 de
WiN, 66.05 be 23.68 cd 17. 84 be 133.96 ¢ 63.38 f
W2 N, 65.30 cd 25.71 ¢ 46.65 be 138.15 be 66.37 el
W2 N, 61.88 gh 20.53 def 39.67 de 144.89 b 75.15 be
W, N; 57.97 i 15.82 g 30.02 f 162.62 a 82.39 a
W, N, 61.71 h 16.57 {g 35.55 ef 156.81 a 76.36 be
WiN, 63.39 ef 25.90 ¢ 52.15 ab 125.61 d 55.79 g
W3 N, 66. 38 bc 20.92 de 12. 48 cd 140. 50 be 74.37 ¢
W3N; 58.47 1 17.64 elg 31.92 1 155.82 a 79.46 ab
W3 Ny 63.08 fg 25.47 ¢ 42,61 cd 146.56 b 72.49 od
W, 66.46 a 28.71 a 49.14 a 122.69 ¢ 61.30 ¢
W, 61.72 b 19.66 ¢ 37.97 ¢ 150.62 a 75.07 a
W 62.83 ¢ 22.48 b 12.29 b 142.12 b 70.53 b
Ni 492.44 a 28.22 a 49.81 a 127.07 b 60.15 b
N; 487.84 a 24.07 b 45.50 ab 127.32 b 68.12 ab
N; 452.76 b 20. 26 be 35.23 b 153.74 a 76.85 a
Ny 477.12 a 21.90 ¢ 42.00 ab 145.77 a 70.74 ab

I DMTAA. & 77 8% 1 AL HT 080 16 90 7% 52 1 s DMTRA. & 77 45 1 JF AL 70 0580 7 4 9% 32 ¢ ; COMTAATG. JF A5 Ty 10580 7] o 99 % KF 6 57 3 s DMAAA,
FFAEJE T4 R R & COMAAATG. JFAE 5 T 9 5 7] 46 it b FF R 10 53 ik
Note; DMTAA. Dry matter translocation amount after anthesis; DMTRA. Dry matter translocation ratio after anthesis; COMTAATG. Contribution of dry matter
translocation amount to grains after anthesis; DMAAA. Dry matter accumulation amount after anthesis; COMAAATG. Contribution of dry matter assimilation a-
mount to grains after anthesis.
x5 AEKGAVLETHRFH=2MHEF

Table 5 The yield components of oil flax under different water and nitrogen conditions

3L TR A RO ESE TR E L P L™
Treatment Pod number per plant Seed number per pod 1 000-grain weight/g Output per plant/g Grain yield/ (kg « hm™—?)
Wi N, 8.04 e 6.66 e 9.27 1 0.53 g 1565.27 g
WiN; 8.74 de 6. 86 de 9.46 ef 0.60 fg 1812.47 f
WiN; 10.42 ¢ 7.40 b 9.56 def 0.75d 2232.85d
Wi Ny 9.39 cd 6.87 de 9.59 def 0.70 de 2280.79 d
W2 N, 9.76 cd 7.09 d 9.76 de 0.78 cd 2091.22 e
W N, 11.61 b 7.36 be 10.12 ¢ 0. 84 be 2 480.82 ¢
W2N; 13.80 a 8.07 a 10.47 b 0.96 a 2 869.89 a
W2 N, 11.84 b 7.84 a 10. 23 be 0.89 ab 2658.33 b
W3 N, 8.96 de 6.90 de 9.36 f 0.66 ef 1992.87 ef
W5 N, 10.38 ¢ 7.42 b 9.78 d 0. 84 be 2330.65d
W5 N; 12.56 b 7.44 b 10.92 a 0.90 ab 2518.67 ¢
W3 Ny 9.82 cd 7.12 d 9.76 de 0.65 ef 2297.73d
W, 9.15 ¢ 6.95 ¢ 9.47 ¢ 0.64 ¢ 1972.85 ¢
W, 11.75 a 7.59 a 10.14 a 0.87 a 2525.07 a
W, 10.43 b 7.22b 9.95 b 0.76 b 2284.98 b
Ny 9.15 b 6.88 b 9.46 b 0.66 b 1883.12 ¢
N, 10.01 ab 7.21 ab 9.78 ab 0.76 ab 2207.98 b
N3 12.26 a 7.63 a 10.31 a 0.87 a 2 540.47 a
N, 10. 35 ab 7.28 ab 9. 86 ab 0.75 ab 2 412,28 ab
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