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Effect of phosphorus on protein, potassium, calcium, sodium, magnesium contents of flaxseed
XIE Ya—ping'?, WANG Li—min', QI Yan-ni', Li Wen—juan', DANG Zhao', ZHAO Wei', ZHANG Jian—ping",
WANG Xing—zhen', CUI Zheng—jun’

(1. Crop Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 2. College of Agrono-
my, Gansu Agricultural University, Lanzhou 730070, China; 3. Gansu Provincial Key Lab of Arid Land Crop Science,
Lanzhou 730070, China)

Abstract: To explore phosphorus (P) rate effect on protein and metal content of flaxseed, and to provide a basis
for establishment high efficient P fertilizer management, field experiments were conducted in 2018 and 2019 with 2
factors randomized block by 5 P levels (0, 40, 80, 120, 160 kg P,05-hm™) for 3 cultivars (Longyaza 1, Longya 14
and Zhangya 2). Seed protein, potassium, calcium, sodium and magnesium contents of flaxseed were investigated.
Results showed that flaxseed yield, seed potassium, calcium and magnesium contents improved in different degrees
with P application rate. Compared with no P, average seed yield, seed potassium, calcium and magnesium contents
increased 17.6%, 11.6%, 17.6% and 12.5% respectively. Phosphorus did not affect seed sodium and protein con-
tents. Considering yield, seed potassium, calcium and magnesium contents between years, P rate of 80 kg P,05+hm™
was the most appropriate, which synergistically increased yield, flaxseed calcium and magnesium contents, and also
reduced environmental risks by excess P fertilizer.
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Table 1 Analysis of variance of variables in this study
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Note: P and C indicated phosphorus and cultivar, respectively. * Significant at P < 0.05. ™ Significant at P < 0.01
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Table 2 Effect of different phosphorus level on the seed yield and seed protein content of flaxseed

fi i 5 b £ 7o Seed yield /(kg-hm™) % i Protein content /%
Cultivar and treatments 2018 2019 2018 2019
B 37 2% 15 Longyaza 1
P, 1602+60e 1370+61d 23.5+0.3ab 20.3+0.1b
P, 1708+31cd 1467+82¢ 23.1+0.6b 21.2+0.5ab
Py, 1752+39¢ 1563+79b 23.5+0.3ab 21.3 +0.5ab
Py 1780+101c 1563+56b 23.7+0.5ab 20.4+1.1b
P 1740+18c 1533+43b 23.8+0.4ab 21.2+0.1ab
B 145 Longya 14
P, 1681+47d 1443+30c 22.9+0.3b 21.0+0.3ab
P, 1946+56b 1687+43ab 22.9+0.6b 21.6+0.4ab
Py, 2173+71a 1747+56a 23.0+0.5b 21.9+0.8ab
P 2171+26a 1747+35a 23.1+0.7b 20.6+0.1b
P 2100+94ab 1720+78a 23.4+0.1ab 21.0+0.4ab
K3V 2 %5 Zhangya 2
P, 1517+51e 1320+31d 23.8+0.4ab 22.6+0.4a
P, 1622+90d 1400+31cd 24.1+0.2ab 22.6+0.9a
Py, 1731+57¢ 1463+65¢ 23.4+0.3ab 22.5+0.1a
P 1759+63¢ 1483+33c 23.9+0.7ab 22.1+0.7ab
P 1751+16¢ 1380+57d 24.7+0.3a 22.8+0.3a
44 Mean 1802.85+61 1525.78+42 23.5+0.3 21.5+0.5

TE  ANF/ING “FRE 7R A B H] 22 52 25 K4 0.05 5 R[]

Note: Different lowercase letters indicate significant difference among treatments at 0.05; Same as below
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Fig.1 Effect of different phosphorus level and different cultivar on seed yield of flaxseed
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Fig. 2 Effect of different phosphorus level on potassium, calcium and magnesium of flaxseed
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Table 3 Effect of different phosphorus levels on the potassium (K), calcium (Ca), sodium (Na) and magnesium (Mg) con-

tents in flaxseed

Qb3 B &L K content /(mg-kg™) #57% & Ca content /(mg-kg™') #4751t Na content /(mg-kg™') B i Mg content /(mg-kg™)
Treatments 2018 2019 2018 2019 2018 2019 2018 2019
B7 4% 145 Longyaza 1
P, 8453+93f 7932+62i 2045+54f 1980+36d 675+9ab 831+2ab 4874+43bc 4303+58e
P, 8880+99¢ 8154+79ghi 2032+34f 2060+54cd 689+10a 795+2¢ 4876+73bc  4985+49hc
Py, 9259+98cd 9245+90e 2304+48de  2165+100bcd 553+8ef 842+5ab 5092+77ab 5155+70ab
Py 9916+53b 8477+51g 2274+11de  2206+101bcd 623+6¢ 787+33c¢ 5151+68a 5247+49a
P 8968+57de 8377+59gh 2226+31e 1988+33d 617x11c 686+5g 4922+41abe 4560+81d
[z 145 Longya 14
P, 8975+60de 9671+35d 2029+18f 2134+45bcd 460+6gh 625+51 4621+68d 4561+35d
P, 9046+76de 10171+£194¢  2530+47abc  2246+97bed 477+9¢ 823+4b 4877+43bc 4590+63d
Py, 10024+31ab  10636+128b  2460+33bc  2382+110ab 448+7h 635+3i 5099+108ab  5033+99bc
Py 10300+354a  11443+317a 2626+68a 2541+86a 419+13i 613+3] 5139+56a 5031+74be
P 9569+66¢ 10563+84b  2533+22abe 2340+88ab 652+7b 588+4k 4976+117ab 4885+53¢
5K 2 %5 Zhangya 2
P, 7645+631 7903+62i 2000£57f 1986+40d 599+10cd 708+4f 4620+42d 4335+65e
P, 8045+82gh 8870+113f  2320+41lde  2152+77bcd 575+7de 734+3e 4702+64cd  4493+65de
Py, 8044+71gh  9063+122ef  2549+30ab  2285+112abc 487+8g 718+2f 4913+66abc  5268+89a
P 8321+70fg 7978+68i 2521+59abec  2322+110abe 529+11f 774+7d 5001+66ab  5153+65ab
P 7742+97hi 8034:+70hi 2399+44cd  2232+88bed 534=11f 649+6h 4874+109bc  4608+62d
F-# Mean 8879.17+86  9101.25+99  232.21+50  2201.18+67  555.85+16 720.56£12  4916.00+69  4813.97+79
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Fig. 3 Effect of different cultivar on seed calcium and magnesium contents of flaxseed
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