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Abstract: Xanthium spinosum, a highly invasive plant known for its rapid reproduction and widespread disper-
sal, significantly impacts the production of food and forage crops. It leads to reduced crop yields, diminished
quality, and pasture degradation, making its control crucial for agricultural production. In this study, we investi-
gated the effects of six sand burial depths (1 cm, 2 cm, 3 ¢cm, 5 cm, 7 cm, and 9 cm) on seed germination,
seedling growth, and allometric relationships of X. spinosum. The aim was to explore the ecological control of
X. spinosum and the crop sowing strategies. The results were as follows: The germination index and emer-
gence rate in the 7 cm and 9 cm burial depth treatments were significantly lower than those in other treatment
groups. The plant height, plant weight, number of thorns, and thorn length were all significantly lower than

Yo fs B #3:2025-01-20; &£ = B # : 2025-04-09

ESTE 815 A AR EE S (31660144) 5 AL 27 B 9 BEIR AR b7 5 01 S ) 1) o s 52 60 2 O AR 5 30T H (YL UKL M202003)
e

PEZ B A L0 (1999-) , Lo BURR , I A0 N, W00 98 A, 32 2 AR R A AR 5 % 98 L E-mail: zhmqrx@ 163.com; *38 {5 /E# Author
for correspondence, E-mail:shang2000_1@ 163.com



513

R LT A AN TR U HL L JEE R A AR AT A B b T B e A AR G 183

those in the treatments with burial depths of 1 cm and 2 cm. (P<C0.05). The root-to-shoot ratio in the 7 cm
and 9 cm burial depth treatments was significantly higher than that in other treatment groups (P<Z0.05). The
allometric exponent of stem dry weight in the 3 cm burial depth was significantly lower than those in the 5 cm,
7 cm, and 9 cm treatment groups (P<C0.05). Overall, deeper sand burial inhibited the seed germination and
seedling growth of X. spinosum. Therefore, this study laid a theoretical foundation for the scientific prevention
and control of X. spinosum and crop sowing. It is advisable to conduct deep plowing before crop sowing.

Key words: Sand burial depth;Biological invasion; Allometric growth; Biomass; Xanthium spinosum
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Fig.1 Analysis of the emergence of Xanthium spinosum under different burial depths
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Tablel Comparison of the morphological characteristics of X. spinosum seedlings under different burial depths

(mean=+SE, n=30)

HTR b 3 R = R FHRK oA GRS B
Burial depth treatment ~ Plant height/cm  Plant weight/g  Root length/ecm ~ Number of thorns ~ Thorns length/cm  Number of blades
1cm 7.34+0.22° 1.0540.03" 9.38+0.18" 27.741.39* 29.634-1.8" 9.3340.16™
2 cm 7.1440.17" 0.9840.02" 10.5540.2" 25.2340.88" 23.04+£1.7" 9.5340.12"
3 cm 6.4840.24" 0.9740.03" 10.7740.16" 24.641.09" 22.7340.59° 9.6740.28"
5cm 5.8840.16° 0.894-0.04" 10.994-0.17" 23.73+£1.25" 21.9741.35™ 9.1740.28"
7 cm 5.86+0.25° 0.8240.03% 11.264-0.27" 21+1.54" 16.59+1.84 8.834-0.24"
9 cm 4.740.15° 0.7440.02 12.2440.33" 18.541.76° 11.5441.68" 8.3340.25°

T AN RV HR PR A () AS [R] 2B R 25 5% 3 (P<<0. 05) . T Il

Note: Different letters among different burial depth groups indicate significant differences (P<Z0.05). The same as below
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%2 FABRANSEYBESBEATELDBNRELKSHS BEEOR (FHETIRER,0=30)
Table 2 Allometric growth parameters and significance tests of the dry-weight biomass of each organ per plant of X. spinosum

seedlings under different burial depths (mean 4+ SE, n=30)

Py A i MR ) FHRBH95% ﬁ{%‘lzrtﬂ) i 2 E’ﬁa&?
Dependent variable y lndey')endent DePth of R P Slope b ('95% confidence Intercept a P, Allo'metrl.c
variable x burial/cm interval) relationship

E S i T 1 0.608  <<0.001 1.079(0.849,1.372) —0.680"!  0.604 1

Stem dry weight  Total weight 2 0.796  <<0.001  1.170(0.983,1.392)"™  —0.604"  0.349 i

3 0.731  <C0.001  0.828(0.678,1.01)¢ —0.988¢ 0.405 I

5 0.624  <C0.001  1.836(1.451,2.322)" 0.016° 0.001 A

7 0.900  <C0.001  1.603(1.419,1.811)%® —0.160°  0.005 A

9 0.764  <C0.001  1.155(0.958,1.392)" —0.721¢  0.386 I

it Total  0.760  <C0.001 1.481(1.377,1.592)" —0.312"  0.021 A

T E iE i 1 0.911  <<0.001 1.031(0.919,1.157) —0.208" 0.728 I

Leaf dry weight Total weight 2 0.944  <0.001  1.145(1.045,1.254)™  —0.096"  0.162 I

3 0.919  <C0.001  1.105(0.990,1.233)% —0.121" 0.294 I

5 0.893  <C0.001  1.020(0.900,1.158)¢ —0.216" 0.800 I

7 0.953  <C0.001  1.397(1.285,1.52)" 0.193 0.001 A

9 0.923  <C0.001  1.288(1.157,1.433)" 0.079"  0.010 A

it Total 0931 <C0.001  1.181(1.136,1.228) —0.051"  0.595 I

A B T T fi T 1 0.338  <<0.001 1.706 (1.251,2.326) " —0.599™  0.037 A

Genital dry weight  Total weight 2 0470  <0.001  0.941(0.712,1.243) —1.328 0919 i

3 0.766  <<0.001 1.509(1.253,1.818) " —0.746" 0.136 I

5 0.522  <C0.001  1.999(1.534,2.604) —0.229"  0.007 A

7 0.645  <C0.001  2.629(2.091,3.305)" 0.345° 0.001 A

9 0.686  <C0.001  2.289(1.845,2.839)® 0.110°  0.001 A

4t Total  0.656  <C0.001  2.078(1.906,2.267)® —0.189"  0.001 A

T & M 1 0.736  <C0.001  1.346(1.105,1.64)° —0.678" 0.070 I

Root dry weight Total weight 2 0.616  <<0.001  1.027(0.810,1.302)* —0.956"  0.808 I

3 0.887  <C0.001  1.193(1.048,1.358)" —0.799* 0.302 I

5 0.858  <C0.001  0.909(0.786,1.051)* —1.093" 0.657 I

7 0.255 0.004  1.381(0.995,1.918)" —0.519" 0.035 A

9 0.867  <<0.001  1.032(0.896,1.188)* —0.921° 0.839 I

#if Total 0573 <C0.001  1.020(0.926,1.123)* —0.955° 0.904 I

J T 1 0.760  <<0.001 0.945(0.783,1.141)¢ —1.113" 0.851 I

Thorns dry weight  Total weight 2 0.601  <C0.001  1.120(0.905,1.387)"™  —0.933"  0.558 i

3 0.610  <C0.001  1.570(1.236,1.995)® —0.486™  0.019 A

5 0.501  <C0.001  1.735(1.324,2.274)" —0.330° 0.004 A

7 0.859  <C0.001  1.528(1.322,1.766)™  —0.516°  0.032 A

9 0.720  <C0.001  1.588(1.295,1.946)® —0.440°  0.017 A

4t Total  0.729  <C0.001  1.512(1.400,1.632)" —0.547"  0.039 A

T R A R AL, PRR 7 R ALA (9 e RN R 3R0R 22 57 1 25 (P<0.05) s P Rk Sl AR KAEBCS BB (0 1. 0 LB i 2 57
RN, A ROR R KOG R TR S U KOE R

Note: R* denotes the coefficient of determination; P indicates the significance of the model fit. Different lowercase letters signify significant dif-
ferences (P<<0.05). P, indicates the significance of the difference between the allometric exponent and the theoretical value of 1.0; “A”

denotes an allometric relationship, whereas “I” denotes an isometric relationship
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Fig.3 Observed values and fitted lines of the allometric growth between the total stem dry weight (A), leaf dry weight (B),

Genital dry weight (C) and the plant dry weight of X. spinosum under different burial depths (2=180)
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