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Investigation of growth characteristics and analysis of
genetic diversity of Agriophyllum squarrosum

NIE Fengjie, GAN Xiaoyan, ZHANG Li, GONG Lei, LIU Xuan, YANG Wenjing, SONG Yuxia
(Agricultural Biotechnology Centre, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan, Ningxia 750002, China)

Abstract; Agriophyllum squarrosum is a pioneer plant of mobile dune with strong ecological growth adaptabili-
ty, rich nutrition in seeds and plants. It has many application values. In order to clarify the growth characteristics
and genetic diversity of Agriophyllum squarrosum from different habitats, samples from Ningxia, Gansu, and Inner
Mongolia were set up to carry out phenological investigation, morphological observation, and analysis of seed nutri-
tion components. The genetic diversity of Agriophyllum squarrosum from 17 natural populations in 3 provinces/
autonomous regions was analyzed using SSR molecular markers. The results showed that there were differences in
phenological organ morphology and seed nutrient content of Agriophyllum squarrosum from different habitats. The
Agriophyllum squarrosum strains in Minqin, Gansu were as high as 20~ 135 cm, the seed weight was 1.59 g, the
starch content was 307.46 mg + g™, the protein content was 103.36 mg - ¢, and the crude fat content was 54.90
mg + ¢, all of which were better than those of the Agriophyllum squarrosum strains in Yinchuan of Ningxia, Ala-
shan of Inner Mongolia, and Wuwei of Gansu. The genetic diversity analysis of Agriophyllum squarrosum germplasm
resources from 17 natural populations in 3 provinces/autonomous regions detected 76 bands, 39 of which were poly-
morphic, with a polymorphism rate of 51.3%. Using NTSYSpc ( Version 2.10E) software, the genetic similarity co-
efficient of 17 Agriophyllum squarrosum germplasm resources in 3 provinces autonomous regions was calculated be-
tween 0.28 and 0.71, and 0.58 was taken as the cut-off point of similarity coefficient to cluster the 17 shami re-

sources into 3 categories. The resources in Binhe New Area of Ningxia, No. 9 resources in Alashan area of Inner
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Mongolia and 15 resources in other areas all came from the hinterland of the Tengger Desert, each of which was

grouped into 1 category. The results showed that the phylogenetic characteristics of the tested Agriophyllum squarro-

sum were correlated with the ecological and geographical environment of the original habitat.

Keywords: Agriophyllum squarrosum; growth characteristics; genetic diversity; SSR analysis
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Table 1 ~Sampling sites of 17 germplasm resources
of Agriophyllum squarrosum
i RFEHD A G SR b A
Code Sampling site Code Sampling site
ey
R 32T
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Table 2 Phenological survey of Agriophyllum squarrosum in different native places

_ 25 4] Fruiting stage (m—d)
I b d A7 g slag
s AN (ned)  E(med) ) o0 (med) S T
Region Germination stage Seedling stage Branching stage & ? xY Ay
stage Milk stage Dough stage
NY 05-02—05-30 06-01—06-21 06-22—08-09 08-10—09-06 09-12—10-10 10-15—10-26
GM 04-25—05-10 05-11—06-12 06-13—07-28 08-05—08-28 09-06—09-25 10-08—10-13
GW 04-25—05-11 05-12—06-10 06-11—07-29 08-03—08-25 09-07—09-23 10-06—10-16
NA 04-28—05-13 05-14—06-11 06-12—07-30 08-06—08-26 09-04—09-25 10-08—10-16

I mm
=]

I mm

v

3 1 mm

&

T A~D NG BTGV A 5B 2E CAEZ D Tl o a~d: TEEINK ;a5 b ZEjef8:d: T H5,
Note: A~D; Agriophyllum squarrosum from NA ;A ;leaf ; B:stem;C;anther;D:ovary. a~d:Agriophyllum squarrosum from

NY;a:leaf;b:stem;c:anther;d;ovary.

B1 AREEEMDKBERS

Fig.1

Organ morphology of Agriophyllum squarrosum in different native places
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Table 4 Biological characteristics and morphological characteristics of Agriophyllum squarrosum germplasm in different native places

A I leaf 1£ Flower
X PR/ em TR E/ g - :
Regon Pl heighy Thowandseed  0bK/em  nbgem WHIKE WA BSOS % 125
weight Leaf length  Leaf width Leaf vein Tepals Stamens Filament Anther
7 A
NY 15~106 1.38 1.5~5.0 0.2~0.9 5~9 1~3 2~3 e {‘.ﬁ;
Cone Long circle
|2 i 53] 1
GM 20~135 1.59 2.5~8.5 0.5~1.0 3~7 1~3 2~3 e SR
Cone Oval
, TR
GW 18~130 1.56 2.5~8.0 0.4~0.9 3~7 1~3 2~3 e BRI
Cone Oval
32 oo z
NA 15~110 1.49 2.0~7.0 0.1~0.7 3~7 1~3 2~3 e SR
Cone Oval
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Hoft 3 /> DX 5 4 /> b X YD KB oL D 5 1
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- g MR SN 14.23~20.97 mg - g, Hob H
T BB U0 K b 7 HLIE 7 L B8 i 1R | 0l R )
A E] 54.90 .15.47 mg « g7 F120.97 mg - ¢!, B E
A 3 A X,
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Note; Different lowercase letters represent significant difference of the amount of the same nutrient (ANOVA, a=0.05).
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Fig.2 Comparison of nutrient content of Agriophyllum squarrosum germplasm resources in different native places
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The amplification result of 17 Agriophyllum squarrosum sample by primer SM0118 and SF63

Fig.3
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Fig.4 UPGMA dendrogram of 17 germplasm resources

of Agriophyllum squarrosum
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