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Table 1 Physicochemical characteristics of soil

A/ KR/ e 0 HHLIL/ 2 N/ HH P/ B K/
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Fig. 1 Diagram of the seed base
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Table 2 Variation in compressive strength of seed base with different contents of cement MPa
k)Y, P 58
2% 4% 6% 8% 10% 12%
15 0.49°¢ 0.51¢ 0. 54" 0.58" 0. 6" 0. 66" 0.93*
20 0. 354 0. 4% 0.41 0. 43¢ 0. 44¢ 0. 54" 0.69"
25 0. 27¢ 0. 3¢ 0.33¢ 0. 34¢ 0. 34¢ 0. 46" 0. 6*
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Table 3 Cumulative evaporation,saturated water content and
evaporation loss ratio of seed base with different

contents of cement

KV Bt N E HERR

/% KiE/g Kit/g KE/ %
2 107. 67" 121.1° 0.889 2°
4 106. 43° 119, 4 0.892 1°
6 111. 8¢ 121. 57 0.920 5
8 107. 83" 117. 4 0.918 5®
10 106. 27" 115.1° 0.923 3*
12 110. 43¢ 116. 77 0.946 1°
0 102. 87¢ 114. 43" 0.899 0°

T« [F B 6 /N5 5 6 22 53 .35 (P<<0. 05)
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Table 4 Root length and the percentage of roots in different

root diameters to the total root length
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2 505.72  26.33 1414.85 73.67 1 920.57°
4 514.16  30.55 1168.62 69.45 1682.77"
6 710.37  44.29 893.52 55.71 1603.90"
8 546.07 42.13 750. 14 57.87 1 329.55
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Table 5 Percentage of roots in different root diameter

to the total root length

K F LiEEA 0 mm<<d 2 mm<Zd 44 mm
B/% (VA <2 mm <4 mm
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Effects of portland cement concentration on the
characteristics of seed base

ZHAOQO Jia-yu, WU Hong-yan,SHI Wei-lin, SONG Gui-long

(College of Grassland Science ,Beijing Forestry University ,Beijing 100083 ,China)

Abstract; The seed base is a cylindrical hollow seedling structure with a certain hardness around it. Ordinary
Portland cement was used as the matrix bonding material at six different concentrations (2% ,4%,6%,8%,
10%,12% ,w/w) to study the compressive strength,water retention and root expansion characteristics,with no
addition of cement as the control. The results showed that under low water content, the strength of the seed
base increased with the increased level of cement,with the strength at 10% and 12% cement content being sig-
nificantly higher than the control. Along with the increased level of cement,the water content of the seed base
decreased while its strength and stability increased. As the level of cement increased, the saturated water content
of the cement matrix formula reduced, while the evaporation loss ratio increased. When the cement content was
10% and 12% ,the strength of the outer wall of the seed substrate was strong,and the length of the root system
in the central hole was higher than outside the hole. Under the other cement treatments, the proportion of the
root length outside the hole was higher than that in the hole. With the increased cement content, the total root
length of the inner roots and the outer roots of the seed center disc gradually decreased. The proportion of the
root length in smaller root diameter to the total root length was much higher than those with medium and thick
roots. At low cement dosages (2% ,4% ,6%) ,the total length of the root system was longer than the control,
which was conducive to the expansion of the root system. Too high cement concentration was not beneficial for
root growth. The purpose of adding Portland cement to the seed — base was to benefit the seedling establish-
ment, transportation and transplanting. Therefore, the seedling growth after the addition of Portland cement was
the most direct parameter. When the moisture content was about 15%,the strength of the cement matrix was
high and therefore suitable for the transportation and transplanting of the substrate. Combing the effects on the
compressive strength, water retention characteristics and root expansion characteristics in seed base, the opti-
mum cement dosage was about 2%3.

Key words: seed-base; portland cement; compressive strength; water retention characteristics; root extensi-

bility



