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Effects of Fertilizer Types on Growth, Photosynthesis, Yield and Quality

of Astragalus membranaceus var. mongholicus in Saline-alkali Land
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Abstract: Using annual Astragalus membranaceus var. mongholicus seedlings as materials, we investiga-
ted the response of biennial A. membranaceus var. mongholicus to different fertilizers (Water soluble fer-
tilizer of alginic acid, Water soluble fertilizer of humic acid, Organic fertilizer, Biological fertilizer of mi-
croorganism inoculant and Compound fertilizer) as well as its physiological photosynthetic mechanism in
saline-alkali land, which provides reference for the popularization and planting of A. membranaceus var.
mongholicus in saline-alkali land. The results of the study showed that: in saline-alkali land, the applica-
tion of biological fertilizer of microorganism inoculant had no significant effect on the stress resistance,

photosynthesis, growth characteristics, yield and quality of A. membranaceus var. mongholicus; the ap-
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plication of compound fertilizer significantly increased the growth of aboveground part of A. membrana-
ceus var. mongholicus, while had no significant effect on the yield, and significantly reduced its stress re-
sistance, photosynthesis and pharmacodynamic components; the application of water soluble fertilizer of
alginic acid, water soluble fertilizer of humic acid and organic fertilizer significantly increased the stress re-
sistance, photosynthesis, underground growth, yield and quality of A. membranaceus var. mongholicus.
Among them, the yield of A. membranaceus var. mongholicus applied with organic fertilizer was the high-
est, reaching 7 046. 2 kg «+ hm *. The pharmacodynamic components of A. membranaceus var. mongholi-
cus applied with water soluble fertilizer of humic acid and organic fertilizer were the highest, the content of
AS was above 0.13%, and the content of C7G was above 0. 06%. In summary, Organic fertilizer had the
highest yield and ensured high pharmacodynamic components of A. membranaceus var. mongholicus ,
which can be considered as the best fertilizer.
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“able 1  The physiological indexes of stress resistance in leaves of A. membranaceus var. mongholicus
under different fertilizers treatments
7 T 1 I R e — ¥ | - z A~ B ¥ ) - =N
wm BRI s ARMLARTYE  WCREAR WEmAR LB L TR
y . S POD activity CAT activity MDA content Proline content b p b Sug
Treatment SOD activity U 1 n /U 1 iy /( ) [N /¢ N content content
/(U'g 1) / mg min g min £mo g /lpg e g /(mg.g 1) /(mg'g 1)
FH 191. 7abc 19.47b 29.13ab 44, 17bcd 106. 63b 3.12bc 6.49b
FZ 215. 0a 26. 63a 36.03a 37.57d 118. 67ab 4.13a 7.92a
FY 195. 4ab 18. 22bc 29. 30ab 41.03cd 142.73a 3.20b 5.72bc
FW 160. 4¢ 13. 90cd 20. 50cd 48.50b 111.37b 2.53cd 5. 08¢
FF 169. 1bc 9.53d 15.23d 60. 40a 100. 97b 2.19d 3.93d
CK 169. 2bc 11. 80d 24.17bc 46. 50bc 109.97b 2.34d 5.23c¢

TEFH. W3R K A T AL B FZ, SRR IEAL T FY. AT HLIEAL 30 FW. GA: 9 1850 A= 9 T AL 215 FF. &2 4 NEAL 215 CK. % 17 5 18] 51 508 5 R [6] /)

L7 RE RN AL FE] E 0. 05 K PA77E i 35 1 22 5 (P<C0. 05) ; A

Note: FH. Water soluble fertilizer of alginic acid treatment; FZ. Water soluble fertilizer of humic acid treatment; FY. Organic fertilizer treatment;

FW. Biological fertilizer of microorganism inoculant treatment; FF. Compound fertilizer treatment; CK. Comparison. The different normal letters with-

in the same column showed significant difference among treatments at 0. 05 level (P<Z0.05); The same as below
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Table 2 The photosynthetic indices in leaves of A. membranaceus var. mongholicus

under different fertilizers treatments

fb Hfﬁiﬁjﬁ ot G R 75 1 R %?Lﬂ%lﬁ”é i fe) C(‘)Z R i F 7K 4y ﬁéﬁ)"ﬁ%ﬂi
Treatment R it P",« - T',A - (JiA _ G GRS LN
SPAD  /(umolem * s ') /(umolem *+s ') /(molem *+s ) /Cumol » mol ") WUE F./F,
FH 43.9a 11.463a 5.207a 0.423a 201. 6¢ 2.22a 0. 727ab
FZ 41. 0ab 10. 053ab 5.320a 0.390b 219. 8¢ 1.91ab 0.737a
FY 40. 3ab 8.807b 4.760b 0. 350¢ 238. 1c 1. 85ab 0. 707abc
Fw 40. 2ab 6.490c 4.133c¢ 0. 340c¢ 253.8b 1. 59bc 0. 693bc
FF 36.6b 4. 430d 3. 750d 0.277d 284. 8a 1. 18¢ 0.675¢
CK 37.5ab 5.983c 4.177¢ 0.327¢ 266. 4ab 1. 43¢ 0. 686¢
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Table 3 The morphological indices and dry matter accumulation of A. membranaceus var. mongholicus
under different fertilizers treatments
] \E
WS 2p " oL e KR et VBB ,
ﬂ}ﬂ Planl Slem R 1\ h ROOI ROO Surfﬂce ROOl ry mater accumulation/ g
Treatment height diameter OOT/ engt diameter area volume
/cm /mm /cm /mm /o2 Jem’ b b HF
/em cm Aboveground Underground
FH 56.42b 5.63a 53. 58ab 15. 20ab 159. 00b 13.91ab 10. 01ab 13.43b
FZ 57.66b 5.43ab 50. 77ab 14. 23b 153.23b 12. 89bc 9. 26ab 12. 68bc
FY 57.04b 5.37ab 54.70a 15. 87a 174. 10a 14. 82a 8. 84b 14. 83a
Fw 60. 42ab 5.03bc 46. 16abc 12. 20c¢ 138. 74c¢ 12.09cd 8.41b 11. 56¢d
FF 64. 23a 4.63c 40.17¢ 10. 30d 127. 32¢ 11.22d 11.17a 10. 54d
CK 61.08ab 4.87¢ 45. 37bc 11. 83¢ 132. 71c 11. 83cd 8.40b 11. 44d
R4 FRARBMLETHEHERR(GM) "8 g3 IR LT Ry B A T ER B 1 IR RN

MAYM TN
Table 4 The root yield and pharmacodynamic components
of A. membranaceus var. mongholicus under

different fertilizers treatments

E =] =

wm  RECE wewn o GEAS
T Root yield Astragaloside A b

reatment /(ke * hm ) %3 Calycosin-7-

g * hm glucoside/ %
FH 6 557. 9bc 0.115b 0.052b
¥z 6 726. 7ab 0. 150a 0.075a
FY 7 046. 2a 0. 134a 0.069a
FW 6 347. 7cd 0.095¢ 0.038¢c
FF 6 019. 4d 0.078¢c 0.028d
CK 6 155. 1d 0.092¢ 0.037¢c
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