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1
Table 1 Seedling emergence and seedling growth of different treatments
Treatments Germination Germination Survival Height/cm Stem Number of  Depth of Range of
days/d rate/% rate/% g diameter/cm leaf roots/cm roots/cm
. . 8.94aA 76.46bB 43.86bB 16.98bB 0.57bB 9.181bB 16.36bB 14.24bB
Planting hole sealed by soil
. 7.62bB 91.74aA 89.46aA 18.93aA 0.79aA 10.64aA 18.12aA 16.87aA
Planting hole sealed by sand
0.05 0.01

Note: Small and capital letters in the same column indicate significant difference at 0.05 and extremely significant difference at 0.01.

same as this table.

The following table was

2
Table 2 Seedling biomass of different treatments

Treatments Above ground biomass of one plant/g Roots biomass of Root shoot
K one plant/g ratio
Leaf Petiole Stem Total
Planting hole sealed by soil 1.77bB 0.36bB 0.68bB 2.81bB 0.61bB 0.218aA
Planting hole sealed by sand 3.12aA 0.58aA 1.21aA 4.91aA 0.99aA 0.202bA
3
Table 3  Yields and output value of different treatments
Planting Harvest . Stem Head Seeds . . Output Increase
Treatments density density P}::il: t diameter diameter number of 132)? Shif/:ds Ylf;gts/()f y (: ligls_z) value  output value
/( hm?) /A -hm?) /em /em head g plantig & /( hm?) / -hm?)
Planting hole sealed ~ 69000 30120 1.46a 2.17a  21.22aA 1087.2aA  65.8a 72.20aA  2174.66bB  11743.15
by soil
Planting hole sealed 69000 60150 1.42a 1.98b  18.68bB  894.8bB 65.6a 58.57bB 3522.99aA 19024.15 6881.0
by sand
3
[6-8,20-21] [20]
0 50cm 19.16% O
10.0 cm 19.69%
0 10 cm 75.0% 18.32%
0 50cm
14.51% 0 10.0cm 15.18%
0 10cm 59.39%  62.14%
[18,23,31]
[3,8,20]
[26] 0
5.0 cm 5.18 g/kg

[18,2331]
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Planting hole sealed by sand promoting growth of oil sunflower in
saline-alkaline fields mulched with plastic film

Du Sheni'?, Bai Gangshuan®? , Yu Jian®, Ren Zhihong®

(1. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China;
3. Institute of Inner Mongolia Hydraulic Research, Huhhot 010020, China)

Abstract: Oil sunflower is a pioneer crop growing in saline-alkaline soil. However, its germination rate and
seedling growth can be inhibited when soil salinity is extremely high and thus its yields can be decreased. In order
to improve germination rate and survival rate of oil sunflower, increase its yields and outputs, a field experiment
was conducted to investigate the effect of two planting hole sealing methods (sealed by soil and sealed by sand)
on rhizosphere soil moisture and soil salinity in severe saline-alkaline soils of Hetao irrigation area, Inner
Mongolia, China. Eight rhizosphere soil samples at depth of 0-40 cm were taken with 5 cm as a sampling layer
from the plots of planting hole sealed by sand and planting hole sealed by soil at the sowing, germination and
seedling stages of oil sunflower to determine the soil moisture and salinity. Meanwhile, soil moisture and soil
salinity under the plastic film mulch and in open field between plastic film mulching were also detected.
Germination rate, seedling survival rate, seedling growth, yields, and output from the plots of planting hole sealed
by sand and planting hole sealed by soil were calculated. The results showed that the soil moisture at depth of
0-15 cm decreased but soil salinity increased from sowing stage to seedling stage, and significant or extremely
significant differences were detected between different growth stages. In seedling germination and seedling stage,
rhizosphere soil moisture at 0-10 cm depth in the treatment of planting hole sealed by sand decreased by 3.86%
and 4.83% than that in the treatment of planting hole sealed by soil, decreased by 4.79% and 9.73% than that in
the treatment of plastic film much, while the rhizosphere soil salinity at 0-15 cm depth in the treatment of planting
hole sealed by sand decreased by 16.46% and 40.99% than that in the treatment of planting hole sealed by soil,
decreased by 30.53% and 33.72% than that in the treatment of open field between plastic film mulch, and
increased by 17.86% and 29.89% than that in the treatment of plastic film mulch. At the germination stage, the
rhizosphere soil moisture at 0-10 cm depth in the treatment of planting hole sealed by soil was almost same as that
in the treatment of plastic film much, increased by 3.44% than that of open field between plastic film mulch, and
its rhizosphere soil salinity at 0-15 cm depth decreased by 16.84% than that of open field between plastic film
mulch, increased by 41.07% than that of plastic film mulch. At the seedling stage, the rhizosphere soil moisture of
planting hole sealed by soil at 0-10.0 cm depth decreased by 5.15% than that of field mulching with plastic film,
increased by 4.42% than that of open field between plastic film mulching, and its rhizosphere soil salinity at 0-
15 cm depth increased by 12.32% and 120.11% than that of open field among and in plastic film mulching. The
treatment of planting hole sealed by sand significantly shorted the germination days, improved germination rate
and seedling survival rate, and promoted seedling growth of oil sunflower. The yields per plant in plots of planting
hole sealed by sand were significantly lower than those of planting hole sealed by soil, but its yields per unit
increased by 62.00% and output increased by 58.60%. This study indicated that planting hole sealed by sand
significantly decreased rhizosphere soil salinity at seedling germination stage and seedling stage of oil sunflower,
improved germination rate and survival rate, promoted seedling growth, and increased oil sunflower yields and
output value per unit area. Planting hole sealed by sand should be an optimum method for sowing oil sunflower in
severe saline-alkali land of Hetao irrigation area.

Key words: soil moisture; crops; films; oil sunflower; sand; planting hole; soil salinity



