Hh LR 4l 2015,37(4) :489 — 497
Chinese Journal of Oil Crop Sciences doi;10.7505/j. issn. 1007 —9084.2015.04. 009

LR YNGR (RS- iiE A
X B Bk 4 o AR ZR R 1 R

oL E R R R AR
(LA A e, HE 250 ,730070; 2. Frft Al KB 222, i 249 ,730070)

FEEE : Sy AR A RR ™ f AR R K BVEREA SR A BEAL X 41350 , BV EAR T ARAERL(T1) i 75kg/
hm’ (T2) i & 150kg/hm’ (T3) A fERLE T AR (T4) it & 75keg/hm® (T5) i %0 150kg/hm® (T6) 6 A~Ab B, A
55T B e AR A OO SRR T AR A i B i M B s e . SRR WA R e R m T
W FR R Logistic AR B 525 AH G KT o BV R e K T o AR SR 230 10 B AE B 0T, [RIVE AR A = o
A S E T, ERRERSCT , AR T4 i SRR RORR T4 o SR ARt A i 20 %) 385 o
i, Uit i A 150ke/hm® A (T3 ) fig 8 5 1 76 [ AR R REAS SRR b 8 75ke/hm® KRB (TS ) 525 & T At LAk
PH(T4) Flii 20 150ke/hm® FYLLTE(T6) o 7 ] — fiti BK T, 817 A R 5 45 A BT 46 105 00388 /) Ak 490 140 e i
LS TP A R ARG T4 5 A4k R ER 89 53 kR 38 B 3 T A VE A5 AR P, DA 05l 75ke/hm® Kb B
(TS) fie s AL BELL TS (748 fie e, 3 204, 80kg/hm® , ELHJFR 5 K W ] 1 Hp 45 281 1) T DA% K T 32 B 1 5 4 5
o PRI, R -5 R S IR B Ul it 40 ( 75ke/hm® ) 473 ] B4 5 7

SRSBAR) WK KOs M s i i s T AR R 7 i

HMESES.S565. 906  TEAFRIAAG:A  XEHE:1007 —9084(2015)04 — 0489 — 09

Effects of applied nitrogen on dry matter accumulation and
oil flax yield in flax/soybean intercropping system
YANG Ping', LI Jie’, YAN Bin', NIU Jun —yi'"
(1. College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China;
2. College of Horticulture , Gansu Agricultural University, Lanzhou 730070, China)

Abstract: To optimized nitrogen management on oil flax/soybean intercropping system, field experiment was
carried out to investigate N effect on dry matter accumulation and yield of 2 crops. 3 different N rates (0, 75 and
150kg/hm*) were applied on monocropping and intercropping respectively. Results showed that fitted logistic equa-
tions of oil flax dry matter accumulation were significant at P <0.01. The maximum rate of dry matter accumulation
of monocropping oil flax occurred at flowering stage. It moved to fruiting stage under 150kg/hm’> N on intercropping
oil flax. Under monocropping, total dry matter accumulation and grain dry matter accumulation were increased with
N application, and reached the highest under 150kg/hm” treatment (T3). Under intercropping in contrast, 75kg/
hm® N application (T5) led to the top dry matter accumulation. Compared to monocropping, the maximum inter-
cropping oil flax yield (as 3 204.80kg/hm’) was obtained due to higher translocation of dry matter ( before anthe-
sis) , higher dry matter accumulation ( after anthesis), and higher contribution rate of dry matter assimilation to
grains. Additionally, mutually beneficial effect was greater than competition effect in oil flax/soybean intercropping
system. In conclusion, half N application (75kg/hm® N) under flax/soybean intercropping obtained high yield of
3 204. 80kg/hm” flax seeds.
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Table 1 N application amount under different planting patterns / ( kg/hm*)

PR = it A Ak 3 [ it 2R /il B A
Planting pattern N treatment Code Total N application amount Base fertilizer Top fertilizer
i ARitEfe Zero N Tl 0 0 0
Mﬁ’*”‘ifﬁ WA Reduced N ™ 75 50 25
OHOCI'Upplng
218t & Conventional N T3 150 100 50
HARE/ S e ANHiAE Zero N T4 0 0 0
0il flax/soybean I8 % Reduced N TS 75 50 25
intercropping >JBti % Conventional N T6 150 100 50
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Fig.1 Schematic diagram of oil flax/soybean
intercropping system
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Table 2 Effect of different N applications and planting patterns on crop growth rate of oil flax/[g/(m’ - d) ]

il S A
Tré&tment S-B B-A A-F F-M A\j;age{/HCV
T1 25.35+0.16 ¢ 23.51+1.22 ¢ 12.03 +1.67 a 3.59+0.29 ¢ 16.12/ 63.42%
T2 28.81+2.14d 24.30 £5.66 ¢ 16.29 £2.27 a 2.58+0.75 ¢ 18.00 /63.95%
T3 30.10+1.08 d 28.94 +5.28 ¢ 14.27 +10.68 a 7.43+0.51b 20.19 /55.21%
T4 33.88 +£2.56 ¢ 43.41 +2.80 b 9.26+£0.15 a 10.43 £1.00 a 24.25 /70.46%
T5 40.43 +1.41 b 53.89+3.38 a 14.90 £1.92 a 9.93+2.10 a 29.79 /70.16%
T6 45.14 +0.95 a 44.67+2.25 b 12.08 +1.83 a 10.70 +0.72 a 28.15 /68.78%
A 33.95 /22.14% 36.45 /34.52% 13.14 /19.17% 7.44 /48.14% -
Average/CV

TS - B Oy E ) - BRI, B - A Sy BRI - AW, A - F Oy BB - 9C] L, F - M Oy Il - Rl OV Dy AE S R B R RdiE o 3

WHELZRIWIE £ SE, [FF AR/ NS FREFRR AE S BARER 7 A 7E 0. 05 KF B2 R B, T
Note ;S — B :from seedling to budding; B — A :from budding to anthesis; A — F:from anthesis to fruiting; F — M from fruiting to maturity. Values fol-
lowed by different letters within the column are significantly different at 0. 05 level. CV :coefficient of variation. Values in the table are means + SE (n =

3). Same as below
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Effect of different N application and planting patterns on aboveground dry matter accumulation of oil flax
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Table 3 Logistic equations of dry matter accumulation under different treatments

T 5 B AUy Y HeE REURY)
'l‘rﬂ'd\tfni - Dry matter y ml" ;ld ;2(1 ;ml y ]""“X d At/d Coefficient of P
catme accumulation equation (g/plant) ¢ (& (plant - d) ] determination
Tl y=1.446 1/(1 +516.6.8¢ 00 6x) 1.446 1 51.1 78.3 64.7 0.034 9 27.3 0.998 6 0.001 4
™ y=1.603 3/(1 +485.9¢ 0% ) 1.603 3 50.8 78.3 64.5 0.038 4 27.5 0.995 1 0.005 0
T3 y=1.769 9/(1 +528.3¢ 0% 7x) 1.769 9 51.2 78.5 64.8 0.042 8 27.2 0.998 8 0. 0020
T4 y=2.2053/(1 +1 250.8e 0 1078x) 2.205 3 54.0 78.4 66.2 0.059 4 24.4 0.999 4 0.000 4
T5 y=2.6455/(1+1773.1e 0 1132%) 2.645 5 54.4 77.7 66.1 0.074 9 23.3 0.999 1 0.000 3
T6  y=2.5273/(1+21440.1e %131y  2.5270 69.2 90.2 79.7 0.079 1 21.0 0.988 3 0.0116

T Y R BBV L 52, - DROE R AU IR 5, - D BRI AL Y 52, 2 iR K BBV R R BURY 5 Vo R R BV AR Ar Pt 2

TRFRLEI
Note: Y,

max

:Maximal accumulation biomass; ¢, ;Starting date of fleetly accumulation period; ¢, : Terminating date of fleetly accumulation period; ¢, :

Time reached maximal rate of accumulation; V. :Maximal speed of accumulation; At:Duration of fleet accumulation
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Fig.4 Change of dry matter accumulation rate of oil flax
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Table 4 Effect of N application and planting patterns on distribution rate of dry matter during maturing stage

e [ F2E 4+ M+
oLt Totj?t]ﬂiyq:n%uer : gﬁfl : ]_!e)j; Stem +}:$pike :i1t§+ K%rri;l husk
Treament o8 T Hf I H.f I Hef
Dry weight/g Ratio/ % Dry weight/g Ratio/ % Dry weight/g Ratio/ %
T1 1.42£0.03 d 0.44 £0.09 e 31.27 0.05+0.01 a 5.21 0.93+0.10 ¢ 65.34
T2 1.56 £0.11 d 0.54 £0.07 e 34.88 0.05+0.01 a 5.34 0.97£0.19 ¢ 62.02
T3 1.73£0.12 ¢ 0.66 +0.05 d 38.32 0.06 £0.02 a 5.76 1.02 £0.08 be 58.51
T4 2.21 +0.04 b 0.90 +£0.02 ¢ 40. 86 0.05+0.01 a 5.15 1.26 £0.02 a 56.92
TS5 2.65+0.07 a 1.54£0.03 a 58.17 0.05+0.01 a 5.83 1.06 £0.07 be 40.04
T6 2.55+0.04 a 1.30£0.11 b 50.77 0.06 £0.01 a 5.25 1.20 £0.09 ab 46.89

11/ Note : ZHHEHE R 3 PNEE M F-H{E + SE Values are means +SE (n=3)

x5

EREMMERAN AR TYNRSEEMFRERRENFN

Table 5 Effect of N applications and planting patterns on dry matter
distribution and accumulation after anthesis in oil flax

AERII Y B Dry matter translocation before anthesis

AEJG Y 5 Dry matter translocation after anthesis

Tt 2 it Bz % HIZ PR T g T R LG 5
TA/ (kg/hm?) TR/ % CR/% AA/ (kg/hm?) CRA/%
T1 1362.90 £217.47 ¢ 17.51 £2.56 ¢ 41.22 +£3.30 a 1962.10 £442.74 e 58.78 £3.30 d
T2 1 550.60 £205.28 ¢ 18.46 +£3.54 be 38.49 £3.52 ab 2 489.00 +417.52 de 61.51 £3.52 cd
T3 1799.10 £193.07 ¢ 19.04 £1.93 be 36.11 £2.66 be 3 183.40 £264.80 d 63.89 £2.66 be
T4 2 568.00 £376.00 b 21.30 £3.03 abc 35.31 £1.71 be 4701.40 £632.77 ¢ 64.69 +1.71 be
T5 3673.70 £283.89 a 25.07£1.78 a 29.92+1.94d 8 601.30 £347.64 a 70.08 £1.94 a
T6 3228.40 £194.38 a 22.86 +1.33 ab 32.80 £1.55 ed 6 646.60 £883.42 b 67.20 £1.55 ab

Note : Values are means +SE (n=3). TAtranslocation amount; TR :translocation ratio; CR:contribution (to grain) rate of dry matter transloca-
tion; AA:accumulation amount; CRA :contribution rate of dry matter assimilation to grain
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Table 6 Effect of nitrogen amount and planting patterns on yield and yield components of oil flax

4b B SRRATRCRAL ORRIK THLE bR 74t Yield/ (kg/hm?)
Treatment Pod number per plant Grain number per pod 1 000 — grain weight/g Yield per plant/g
T1 6.32+£0.13 d 5.58+0.28 d 9.12+0.12 ¢ 0.44£0.09 e 2278.3£143.73 ¢
T2 7.75 £0.32 be 6.04 £0.16 ¢ 9.34+0.08 b 0.54£0.07 e 2 481.7 £249.52 be
T3 8.01+0.41b 6.55+0.09 b 9.79 £0.22 ab 0.66 £0.05 d 2721.7+188.17 b
T4 7.12+0.28 ¢ 5.97£0.11 ed 9.22+0.36 ¢ 0.90 £0.02 ¢ 2802.4+125.02 b
TS 9.85+0.84 a 7.12£0.47 a 10.02 +0.28 a 1.54+0.03 a 3204.8+241.73 a
T6 8.87 +0.36b 6.66+0.12 b 9.68 +0.34 b 1.30+0.11 b 3145.2+85.22 a
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Table 7 Effect of nitrogen applications on yield of crops and interspecific interactions in oil flax/soybean intercropping

b3 KREF L {SSPNER Vi i HXF R 2 R 4K AR5 HE S
Treatment Yield of soybean/ (kg/hm?*) Total yield of two crops/ (kg/hm?) RIT RC
T4 1294.40 b 4096.8 b 0.103 1.242
TS 1436.10 a 4640.9 a 0.127 1.289
T6 1494.40 a 4639.7 a 0.072 1.194
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