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BRI E a PR E b MR atb
o e 3 50 Bt e % 1 3 TN (% 2. 5 R
WEAH L . bt s Ab B SR 3 a PSR b RIS R
a-+ b & o B3 0 43 5k 27, 50% ~57.69% .
26.39% ~52. 78 % F 33. 33% ~50. 93% . 43 %I °F

W PR a it gk E b IS4 E a+b
o 43 BB A 0 T IR R 22 B AT S &
P R 0 R KL 4r i Rk 36, 5190 ~ 45, 16%
37.50% ~50. 00 % Fll 39. 53 % ~44. 35% ; W& 1L
WA BB H, 4 N BE AR 48, 7200 ~ 63. 8924,
52.78% ~60.00% 1 51. 85% ~61. 90 % , 43 51 °F-
BIREAR 55. 64 % ,55. 54 % F1 55. 73%,

Yysddn 43.21%,37. 50 % F141. 65 %,

F1 FEABKETHERHFHEERESF B (L
Table 1 Chlorophyll mass fraction in leaves of oilseed flax under different phosphorus conditions mg/g
ik F LD I A W BEAE I T AL
Treatment Index Seedling Budding Anthesis Kernel Maturity
PO M4t & a 0.74540.018 ¢ 0.89340.015 b 0.92740.019 b 0.714+0.015 b 0.23540.009 ¢
P1 Chlorophyll a 0.7660.019 ¢ 1,02740.024a  1.10240.006 a  0.81940.010 a  0.255+0.009 be
P2 0.85840.022 b 1.053+0.026 a 1.105+0.009 a 0.87040.017 a 0.28640.009 ab
P3 0.967+0.022 a 1.072+0.030 a 1.108+0.003 a 0.88340.017 a 0.32240.012 a
PO M4EE b 0.220+0.012 b 0.3234+0.015 b 0.38240.015 b 0.26340.009 ¢ 0.063+0.003 ¢
P1 Chlorophyll b 0.22340.015b  0.37740.017 b 0.5534+0.012a  0.31240,009 b 0.07474-0. 003 he
P2 0.2464+0.013 ab  0.48640.017 a 0.5574+0.010 a 0.323+0.010 ab  0.082+0.003 ab
P3 0.286+0.012 a 0.52440.018 a 0.57340.015 a 0.354740.009 a 0.09540.003 a
PO MH4t% at+b 0.965+0.009 ¢ 1.2164+0.029 ¢ 1.309+0.035 b 0.97640.013 ¢ 0.298+0.010 ¢
Pl Chlorophyllatb 4 98910 030 ¢ 1.40420.009 b  1.655:£0.007 a  1.131:£0.018 b 0.330£0. 012 be
P2 1.104+0.022 b 1.539£0.015 a 1.662+0.003 a 1.1937+0.015 ab  0.36840.009 b
P3 1.253+0.017 a 1.596+0.023 a 1.681£0.012 a 1.236+0.020 a 0.41740.012 a
ARG FERERR AL FE A #E 0. 05 KV F 2R 8%, TH.
Note: Different lowercase letters indicate significant difference among treatment at 0. 05 level. The same below.
K2 AABMKETHHRIREHEZEREFS G
Table 2 Chlorophyll mass fraction in capsule pericarps of oilseed
flax under different phosphorus conditions mg/g
Ak 3 EER D REACI T A
Treatment Index Anthesis Kernel Maturity
PO 4t % a  Chlorophyll a 0.078+0.003 ¢ 0.06340.001 ¢ 0.04040.001 b
P1 0.10640.009 b 0.08640.002 b 0.05040.001 a
P2 0.11940. 006 b 0.093%+0.001 a 0.05140.001 a
P3 0.14440.003 a 0.09440.002 a 0.05240.001 a
Po M4t % b Chlorophyll b 0.03040.002 ¢ 0.02440.001 b 0.01240.001 b
P1 0.036740. 002 be 0.02840.001 ab 0.01740.001 a
P2 0.03940. 001 ab 0.031%+0.002 a 0.01840.001 a
P3 0.04540.002 a 0.03240.002 a 0.02040.001 a
PO M4t & a+b Chlorophyll a+b 0.10840.008 ¢ 0.086740.001 ¢ 0.05240.001 b
P1 0.14240. 006 be 0.11440.002 b 0.06740.002 a
P2 0.15840. 003 ab 0.12440.001 a 0.06940.001 a
P3 0.18940.010 a 0.12540.001 a 0.07240.002 a

2.3 A EIHEREE XA AR AT R 20 & R 0

W 2 it 04 2 84 o 9 JRROFF L 7 i AL R o
P ECRR S I (1 A 2) . 5N BEAE L,
Jit W 4b BE P1.P2 H1 P3 Ak BN JFRFF KL ™ 4 53 51 32

B 15.11% .20, 53 % F1 24. 10 %% . Jiti B Ak B SF- 14

72 19,91 % 5 ERRRFRL bR 2R (15 4 B0 ) 4
B 7.63%.8. 16 %1 14. 72 % 33 5510, 17 %,
B RRRF R 7 R 28 1 b s A AR R 5 % B 22 R A8 B
MRS X2 R B, IR P35 % I 22
S0 3 PLP2 RN RE 22 5 N 10 2 Ul D AR A 1R AN
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Fig.1 Effects of different phosphorus rate

on seed yield of oilseed flax
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Fig. 2 Effects of different phosphorus rate on crude

protein mass fraction in seed of oilseed flax

®3 BiIHRAFARERBRARMEM(xEs

Table 3 Effects of phosphorus on fatty acid components in seed of oilseed flax %
ib B A TR T g R il IR T RRTR
Treatment Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
PO 6.61+0.17 a 5.13+0.08 a 29.9240.11 b 13.55+0.11 b 44,7940.19 ¢
P1 6.30+0.27 a 4.9940.09 a 29.6140.26 a 13.39+0. 20 ab 45.714+0.19 b
P2 6.58+0.21 a 4.95+0.23 a 28.04740.03 a 12.734+0. 21 ab 47.704+0.19 b
P3 6.41+0.30 a 4,697+0.19 a 30.0040.17 a 12.96+0.10 a 45.9440.15 a
42 900
a
a
§ b % % < 2
8 a
g 41 ] E 800 | a B
2 Z 2% b ] S
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= S o Q%%
g L
s 40 g 7007 it (R 0
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Fig.3  Effects of different phosphorus on oil

content of oilseed flax

Fig. 4 Effects of different phosphorus

on oil yield of oilseed flax
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1 4 AT UL i 5  RR R R e DRE R
r I R R J5T St 0 R E A OG5 5 i T i R
ML BT A3 B 2 IE A G (R=0. 96 \R=
0.95, R=0.96) ; 5 {11 BLA W A0 1S At |7 rp
M4k R a+b T4 & IEAH C(R=0.96 . R=
0.97.R=0.96) , 5 A i it 28 & a+b it
A BN i 3 IE AR G (R=1. 00) ; 5 B& 46 1 3 5
B g E a+b T S BN B 3 IE A G (R =
0.99) 55 7~ 52 191 e 3 0 3 R Bz 4 R at+b i
T EE ARG,

U AN B b S R SRR
FIEM X (R=0.99, P=0.011; R=0.96), F&
Wiy 5 R SR R P S at b R o B R R

FEEA B IEM % (R=1.00; R=0.99,P=
0.008) , At 11 Al pL AT 097 SR fe hit 48 R a+-b
T AR S A R IE M G (R=0. 96, R=
0.98), HE WA 7L k4R at+b i
5383055 I I 43 FIORT I 7 e () 7 6 A S I AH DG
(R=1.00; R=0.99,P=0.007; R=0.99,P=
0. 0083 R=1.00) 5 &% {& 1552 191 397 2R e v
R5h 0B 8 & EME(R=0.9, R=
0.98)  BEALI] | I R0 1~ 5 10 39 2R e b R
G390 5 7 i AR AR B A G (R=0. 96, R=
0. 98) FIHk B E A KE(R=0.99,P=0.009), MK
H - ST R A R AR SR R a b
O 4305 R R R OREL B T R 0 AR 3 OE A O
(R=0.95.R=0.95,R=0.99), 1 F1#i &
bR 2 at+b S5 kERL I PR IR T 4 BUE A G

R4 FAEAEKMEARHAFABEREIHEEHD RESBEEBHEE.
FREE FHNPHEEARESHNTRBRESBHNBEXRY
Table 4 Correlation coefficients between applied phosphorus and the chlorophyll (a+b) of oilseed flax leaves

and capsule pericarps at different growth stages with the applied phosphorus does,

seed yield, crude protein mass fraction,and linolenic acid mass fraction

25U P V=N A~y %7 N E=N *HEE' ﬂ%@
it i s ERWE - RR ey EWER maae mRAR
Growth Applied . . Oil Oil . . . . .
Item Organ ) Seed yield . Crude protein  Linolenic acid
stage phosphorus content yield ) . .
mass fraction  mass fraction
M4t 2 at+b A T Seedling 0.96* 0.82 0. 85 0.83 0. 89 0.41
i i Leaves o . ) ; . .
Chlorophyll a+b AW Budding 0.97 0.99 1. 00 0.99 0.94 0.71
JEAE ] Anthesis 0.81 0.96" 0.91 0.95 0.87 0.67
F5: ] Kernel 0.96* 1.00"~ 0.99** 1.00** 0.95* 0. 69
R Maturity 1.00"” 0.91 0.93 0.92 0.95" 0.51
W R JEAEM Anthesis 0.99"~ 0.96" 0.96" 0.96" 0.99" 0.52
Capsule - - . -
pericarps T 52 Kernel 0.90 0.99 0.98 0.99 0. 90 0.76
Y] Maturity 0. 88 0.98~* 0. 94 0.98" 0.93 0. 65
ft#g 4b P Applied phosphorus treatment — 0. 94 0.96" 0.95" 0.96" 0.58
e BERTF(P<0.05) x x i B3 /K (P<L0.01),
Note: * significant at P<C0. 05 level; * x significant at P<C0. 01 level.
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M2 b ALK atb BB, K58 TR, X
SR AR R B b g R B S AR A A BT
A RES AR B I B AT A o SR BRI ) B AT 5K
AL o it R A BRI D 3 R B R I AR K a I
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Effect of Phosphorus on Chlorophyll mass fraction in Leaves and
Capsule Pericarps, Seed Yield and Quality of Oilseed Flax

NIU Xiaoxia', XIE Yaping®, WANG Bin? and NIU Junyi’

(1. Institute of Agricultural Engineering Technology of Gansu Province, Wuwei Gansu 733007, China;
2. Crop Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070,China;

3. Agronomy College, Gansu Agricultural University, Lanzhou 730070,China)

Abstract Using ‘Longyaza No. 1’ as the material, four phosphorus(P,0O;) levels (0, 75, 150, and
225 kg/hm*) were designed to investigate the effect of on chlorophyll mass fraction in leaves and cap-
sule pericarps, seed yield and quality of oilseed flax under irrigation conditions. The result indicated
that the mass fraction of chlorophyll a, chlorophyll b, and chlorophyll a+b increased with phosphorus
level, with the average increase of 19. 05%, 32. 51% and 22. 72% in leaves, respectively, and
43.21%,37.50% and 41. 65% in capsule pericarps, respectively; seed yield, oil content,oil yield and
crude protein mass fraction in seed of oilseed flax increased with phosphorus, with an average rate of
19.91%, 1.20%, 23.55% and 10. 17 %, respectively; linolenic acid mass fraction first increased then
decreased with phosphorus level with an average of 3. 70%. Phosphorus fertilization had a positive cor-
relation with seed yield and linolenic acid mass fraction(P<C0. 05), and significant positive correlation
with oil content, oil yield, and crude protein mass fraction in seed and chlorophyll mass fraction in
leaves at maturity and in capsule pericarps at anthesis stage(P<C0. 01). The chlorophyll mass fraction
in leaves at kernel stage showed significant positive correlation with seed yield, oil content, and oil
yield; the chlorophyll mass fraction in capsule pericarps at kernel stage had significant positive corre-
lation with seed yield and oil yield. In conclusion, the present study indicates that phosphorus fertili-
zation can increase chlorophyll mass fraction in leaves and capsule pericarps, and seed yield, impro-
ving quality in oilseed flax.

Key words Phosphorus; Oilseed flax (Linum usitatissimum L. ); Chlorophyll; Seed yield; Quality

Received 2016-07-19 Returned 2016-10-18
Foundation item The National Natural Science Foundation of China (No. 31660368, No. 31360315);
National Modern Agriculture Industry Technology System(No. CARS-17-GW-9).
First author NIU Xiaoxia, female, research assistant. Research area:crop cultivation technology.
E-mail:519077253@qq. com

(EME%4E .+ LT Responsible editor:SHI Yage)



