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Table 1 Physiological indexes of oil sunflower under different treatments

Index Growth period CK T1 T2 T3 T4

/(mg+g 1) Seedling stage .434+0.27 b 1.35%£0.15 b 1.5240.34 b 1.7840.23 a 1.40£0.19 b
Chlorophyll mass fraction Squaring stage  1.2140.15¢  1.3940.09b  1.6240.21a  1.67+0.16 a  1.2740.19 he

—

/(mg g 1) Seedling stage 14.5142.84 be 12.61+2.53 ¢ 16.734+2.03 ab 18.86+2.88a 12.99+1.34 ¢
Soluble protein mass fraction Squaring stage 13.7641.49 ¢ 16.75+3.18 b 21.04+1.26 a 22.224+3.27 a 16.0142.26 be
Seedling stage 19.3746.52 b 19.794+4.15b 21.9243.98b 26.87+3.35a 19.75+5.28 b
(pmol + em™2 « min™ 1) L p 00 44 P P - .
. Squaring stage 22.43+2.66b 22.444+4,13b 23.3041.97b 26.91+£5.49 a 23.4043.30 ab
Leaf net photosynthetic rate
CAT /(Ueg 1 emin~1) Seedling stage 31.3441.05 ¢ 32.424+2.67 ¢ 44.3342.14 b 70.77%2.15a 44.1942.12 b
CAT activity Squaring stage 49.2340.78 ¢ 52.8840.51 ¢ 64.68+=1.14 b 90.15+3.25a 60.71+3.72 b
POD /Cpg e g ! e min—1) Seedling stage 19.3847.42d 57.5946.12 ¢ 71.144+4.16 b 78.48%7.14a 62.574+6.33 ¢

POD activity Squaring stage 58.37+10.39 ¢ 73.02410.83 d 83.6049.08 ¢ 127.0049.48 a 93.8646.05 b
MDA /(mmol » g 1) Seedling stage 11.094+1.72 a 9.454+0.82 b 9.26+0.42 b 7.9840.65 ¢ 9.00%1. 81 be

MDA molality Squaring stage  8.46+0.87 a  8.56+0.86a  8.42+0.67a  6.34+1.42b  8.11+1.05 a

(P<<0.05), o

Note: Different letters in the same row meant significant difference at 0. 05 level,the same below.
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Table 2 Seedling emergence rate and plant height of oil sunflower under different treatments

/cm Plant height

)

Treatment Seedling emer/ge/:me rate Seedling stage Squaring stage
CK 88.884+1.00 a 16.39+1.37 d 21.1242.56 ¢
T1 85.19+0.58 a 19.57+0.97 ¢ 24.53+1.76 b
T2 92.5940.58 a 20.1141. 30 be 25.46+2.36 b
T3 88.89+1.00 a 21.65£1.71 a 28.38%2.13 a
T4 85.1940.58 a 21.1741.76 ab 28.6442.27 a

b
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Effects of Bio-based Sulfonateamendments Application on
Saline-alkali Soil Amelioration and Oil Sunflower Growth

LI Na' ,ZHANG Fengju*,XU Xing',CAO Bing',YIN Yingwu® and ZHANG Yidan"

(1. School of Agriculture, Ningxia University, Yinchuan 750021, China; 2. Institute of Environmental Engineering,
Ningxia University, Yinchuan 750021, China; 3. School of Chemistry and Chemical Engineering,
Xiamen University, Xiamen Fujian 361005, China; 4. TH-UNIS Insight Co. ,Ltd. ,Beijing 10085, China)

Abstract In order to develop key technologies of ecological adaptation to amend saline-alkali soil in
the Yellow River Hetao Ningxia Plain,a pot experiment was conducted with different bio-basedsulfon-
ate amendments (BBSA) application dosages (0,750,1 500,2 250,and 3 000 kg » hm™?). Results re-
vealed that pH value, total salt mass fraction (TSC) of the saline-alkaline soil was significantly de-
creased and oil sunflower growth was improved by applying the BBSA. However,excessive application
of BBSA could increase TSC, which restrain the growth of plants. When the amount of BBSA was
2 250 kg « hm™?,pH value and TSC of soil was the lowest (9. 63 and 0. 77 g » kg™ ') ,and decreased by
6.14% and 62.07% than the control,respectively. At this dosage,the highest CAT and POD activity

of oil sunflower leaves reached 90. 15 U « g™!

« min ' and 127. 00 pg + g ' » min ', which was
83.12% and 117. 58 % higher than that of the control. Compared with the control,the maximum chlo-
rophyll content and photosynthetic intensity of oil sunflower leaves reached 1. 67 mg + g~ ' and 26. 91
pmol « em™* ¢ min~ ', and increased by 38.02% and 19. 97% . respectively. The MDA molality of oil
sunflower leaves reached the minimum of 6. 34 mmol » g ', which was 25. 06% lower than the con-
trol. In addition,its plant height attained the maximum value which was significant difference com-
pared with other dosages. It is concluded that BBSA could improve the saline-alkali soil in Ningxia,
and 2 250 kg « hm ? BBSA application dosage was suitable for this saline-alkaline soil improvement.

Key words Saline-alkali soil; Amendments; Antioxidant protective enzyme; Photosynthetic rate; Oil

sunflower
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