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Abstract: A nano-type plant anti-adversity agent (NPA) developed by the Research Center of Rodent Pest
Management of Northwest A&F University, is a multi-functional plant health care with pollution-free ro-
dent repellent. It has integrated functions of fighting drought, water retention, promoting growth and pre-
venting rodent. We compared the differences in growth effect between NPA and RPA by used the simula-
ted root dipping afforestation. The results showed that the relationship between the seedlings preserving
rate and soil moisture was in accordance with the Quadraticcmodel. The contribution rates of NPA and
RPA to the extra index of the survival rate were 240. 7% 4+133.5% and 198.1% +86.8% . , and to the ex-
tra index of the seedling height were 54. 7% +2.7% and 49. 6% £1.5%, to the extra index of the ground
diameter were 71.0% +2.0% and 56. 1% £1. 6%, to the extra index of the root length were 77. 90% =+
2.52% and 76.65% £ 1. 40%, to the extra index of the root-to -stem ratio were 16. 82% £ 2. 03% and
18.18% +1.14% , respectively. The results demonstrated that using the NPA and RPA with 150 times a-
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queous solutions for root dipping could significantly improve the survival rate and the growth of Pinus

tabulae formis, and the function were more significant under soil water deficiency.
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moting growth
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Table 1 The quantity of seedling growth

B FHIEK /em AEBE R TR U
255 R AR bR
ck 50 150 250 50 150 250
. e 5.2+0.8 11.4+3.1 15.542.1 13.2+4.2 33.7+11.4 55.244.0 43.5+14.3
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Table 2 Seedling survival rates

A/ % WA %
KA/ %
GURAPTHR NPA - 23T 9K B RPA Xt IR UORBIHLH NPA - 23050 3K BRI RPA
12.0 80.0+5.8 75.0%2.9 30.0%8.7 240.7+133.5 198.1+86.8
16.0 95.0%2.9 90.0%+2.9 70.0%11.5 45.2%29.3 37.1£27.1
20.0 100.040.0 100.040.0 95.0%2.9 5.5%3.2 5.5%3.2
24.0 100.040.0 100.040.0 100.040.0 0.040.0 0.0£0.0
28.0 100.040.0 95.0%+2.9 90.0+5.8 12.0£7.2 6.9%10.1
Siil Stat. 95.0%2.3 92.0%+2.6 77.0%7.3 60.7+33.6 49.5+25.4
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Table 3 Height and ground diameter
] KAy B /em 4% /mm A X B R/ em
WA 25
/% b 3 % 1 1k 3 o 18 ik 3 % 1
A K 2K BUAE Y P 7] NPA 12.0 11.940.3  3.84+0.8 6.940.1 3.040.2  27.3%0.7 32.0%0.5
16. 0 15.040.6  5.0+0.6 7.340.4 3.3+0.2  29.4+0.5 32.5+0.1
20.0 23.440.2  8.3£0.6 7.7+0.1 3.540.1  36.6+0.3 37.1%0.7
24.0 15.34£0.5  5.740.8 7.24+0.1 3.240.2  30.1£0.1 34.3+0.9
28.0 12.240.4  3.940.5 6.940.2 3.340.1  27.640.0 30.6+1.4
%3t 15.6+1.1  5.3%+0.5 7.240.1 3.3+£0.1  30.24£0.9 33.3%0.7
LAP R IR BRI RPA 12.0 11.940.2  3.74+0.3 5.4%+0.2 2.940.1  32.6+0.7 32.5+0.3
16.0 14.241.0  5.3%+0.9 6.0+0.1 3.0£0.1  33.0£0.7 34.9%1.3
20.0 20.3+0.7  8.840.6 6.4+0.2 3.3+0.1 38.540.2 39.3+0.4
24.0 14.240.6  5.1+0.5 6.2+0.1 3.040.2  32.240.5 34.5+0.5
28.0 12.1£0.2  3.8%+0.5 6.0%0.1 2.940.1  30.5+£0.1 32.7£0.5
it 14.5+0.8 5.3%+0.5 6.0+0.1 3.0£0.1  33.44£0.7 34.8+0.7
AERESRFE R/ Y0 Ak BRI M B ) NPA 12.0 48.1£5.0 74.1£7.9 —14.8+1.0
16. 0 55.142.2 71.441.9 —9.54+1.9
20.0 70.544.2 72.543.6 —1.1+2.7
24.0 51.244.0 72.444.0 —12.3%+2.5
28.0 48.743.7 64.443.8 —9.44+4.1
481t 54, 74+2.7 71.042.0 —9.4+1.6
LB R IK R RPA 12.0 48.641.7 48.042.8 0.543.0
16.0 48.042.0 56.640.5 —5.5+1.5
20.0 52.34+1.7 55.4+1.1 —2.04+0.5
24.0 50.14+7.1 60.7+5.8 —6.6+2.4
28.0 49.0+3.5 59.640.7 —6.7+1.8
4t 49.6+1.5 56.14+1.6 —4.0£1.1
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H,/Rouu = 41. 229 — 2. 345Mg + 0. 177M% —
0. 004 M3

(n=15,R*=0.640; F=6.520, p=0.009) (11)
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Fig. 1 Influence of RPA to seedling height and ground diameter of Chinese pine
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(n=15,R*=0.640; F=6.520, p=0.009) (17)
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Table 4

Annual net root increment of Chinese pine

YOk RAEYIHLE ] NPA

ZHHTF IR RPA

s K4/ % A/ em i A/ em =4
Ab B pogiict Ak B pogilst b 2 Xf B Qb3 popiict
AEIG K/ em 12.0  13.004+0.58 4.00£0.06 0.82+0.03 0.6740.00 12.0040.12 3.70+0.46 0.7840.00 0.67+0.01
16.0 13.90£0.46 4.5040.40 0.7740.00 0.66+£0.01 13.3340.77 4.104+0.52 0.7740.01 0.64=+0.00
20.0  16.10£0.35 5.1340.49 0.6540.01 0.61+0.01 15.53+0.85 5.10£0.49 0.69+0.01 0.5840.01
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Fig. 2 Comparison of the root growth of P. tabulaeformis by using NPA
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Fig. 3 Comparison of the root growth of P. tabulae formis by using RPA
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