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Abstract ;: The formation of a young plantation is a key stage to determine the success or failure of afforesta-
tion. In order to evaluate the effects of NPA on drought resistance and rodent control in the afforestation
of Platycladus orientalis with the method of dipping the seedling roots in soil slurries mixed with NPA.
The application of RPA was used as a control. The results showed that the drought and the rodent dama-

ges were lethal key factors to P. orientalis seedlings. One year after planting, the ratios of fatality rates to
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the total mortality were 55.6% —71.1%, 10.1% —17.6% and 15% —24. 2% caused by rought, zokor and
Lepus capensis, respectively. The ratios were. 47.6% —73.5%, 9. 7% —17.5% and 15% —33.6%. re-
spectively 3 years after planting. L. capensis and zokor became primary factors to the death of the seed-
lings in Linyou. The drought prevention effect of applying NPA in the first year was 65. 2% —73. 0%,
41.7% —53. 9% higher than applying RPA, 75.6% to 83.5% in the third year, 12. 5% —20. 6% higher
than applying RPA, and the difference was significant. The zokor prevention effects of applying NPA and
RPA were 92. 5% —100. 0% and 84. 7% —100. 0% in the first year with no significant difference, and
88.8% —97.0% and 75. 9% —86. 3% in the third year with significant differences in Linyou and Baota.
The L. capensis prevention effect of applying NPA was 91. 8% —100.0% in the first year, 0. 0% —7.6%
higher than applying RPA, 88.9% —97.3% in the third year, 9. 0% —11. 3% higher than applying RPA.

Key words: nano-type plant anti-adversity agent (NPA); root dipping afforestation; drought resistance;

promoting growth

LIMRIEAROR A K 00 5% 31 19 L 2 DR S 3 bR R
(R AR B T S R A s, e R
B (B 15 35 AR T 4l RS A9 A7 305 236, 48 K T o AR ORUER:
1 % [0 7 A s AR A7 3R AR 30 % A Ay s P4 T
A TR R R B R R R . BB A
A SR R RE 5 A E AR W ih B ) 5 PR T
D5 ) BT A S B B (fR) E B 5 R
PRI HLEE A B A 3 AR U Sk 191 By 58 B () 1 &
A NATAR S FRAR AR . ) 24 590 K 1k AR
R H AR B R, H i 4% 2 0Kk 5
(1 A FH A8 SR RAT R0 25 S AR KL i 22 AS [ A b A K
I ) 22 S L T ) 42 R R o M R R R R
B N A3 A 5 O [ bRl 3 RU& 2R L 22
Lo T VN7 N 0 L 0 SR S VNR VT
B AR FE 3 2 R, ) 2 A B b A H Bt
W X AR R B () LRI A MR AR S R S
RE 38 TR A BT 300 4 R bR T R RN K 25 B G
FEERL R, DL 2t B IR BT (RPAD it BE
HEAT T 40K B A 1 0 396 550 (NP A 0 A EE 2H s A HF
5¢. BRI, 2 BT L A A [R] b o5 2% 18 AR
R PR NPA FI RPA T 5 A0 B (Fo) 3 45 i 4
FH S B H A B B8 R 2R %o 4t 56 2 S 1 52 ) A R A
4 B AN S8 NPA F1 RPA #2538 1K 4

1 MEE T *

2008 A 7 H a2k A o b B mE A DL AROK
REA% 2R 10 HE 4 52 3 BH A6 V) R 52 X0 It i K o b
Jit 3 Fofr B TR N7 Bl A G X B XA R K AR TR
o 483.4.549. 9 mm N 640. 4 mm ;4R E K7, 8,
9.4°C F1 9. 2°C ; MF IR 4> 5k 1 250 ~1 580,895 ~
1035 m#l 1 350~1 520 m, KJg -+ 3 & + &
LR E W i AR A A A £ K R R A ™
LR LAY RYT R A B R

S L O N~ L - e o S = (L R L SR
(Hippophae rhamnoides) . il B (Robinia pseud-
oacacia) M1 (Platycladus orientalis) #7255 (Ca-
ragana intermedia) \\LIBk (Prinsepia uniflora) . 1l
A (Prunus armeniaca ) Fl il ¥ ( Pinus tabulae for-
mis) S R X R SE B O AL A o fE L E™
O R (Myospalax spp. ) B (Lepus capen-
sis) Y KX,

2009 4F 4 H 3 i AE 3 A UE . 94 oK B i
Wy ) (NPA) H1 2 28000 5 3K LA (RPAD 150 A7k
VAW S SR IR L X 2 AR A DA B R AT A B A Uk
JER 3 WER B ELE 3/15 hm' ., #EMIE, T 2009
4F 10 JJ AN 2011 4% 10 H 3% R HUECERD i R
ENANC I ST AC T DR R NS A 1N
B TS 7K A5 ) 9] A 4% Ak BB R SE T B0, X
A B A 3 S R 3 R R AE T AR R 22
FOREAS [] b 3807 15 1 22 5 PR 2 28 500 X B K A7
I 5w T B ] B05E B AR (lethal
preventive effect, P.) 73 #1 NPA Fl RPA Bk 2% 15 #k
RO, K ¥ E 7% 57 3 (average mutation rate, R,,)

i 22 84 (influence coefficient, C) PEA HAth L 5E
PRI 2R 0T 1 5 By Bl R 2 £ 0 bR R B8 T By 3R 1
PR
P(‘/%:Xiﬁﬁﬁ%%*ﬁﬁﬁﬁﬁ%

i W BT B 7100
AR R TR — A |
Rn/ %= N EEE R X100

¢ o — | IEADR 3T B4 L M R — A LY (L 2|
o A PR 2 1 e (R e o 15

2 HER54M

2.1 XHATFEIETHRIE
MALTT R iR T R BRI, B E Al
AR RPA Kb B 55 508 I8 (4 22 5 28 i 7 R 4. He A 25

X100




134 VU b2 B 2 41 30 &

FIAb B 5 XoF B 22 AR IR/ (GR 1L D

NPA 5 Xf B H o 2 A8 2 47 4b 21 X T R 50T %
FEXT BRI B T 12.4%+1.2%.11.5% +1. 1%
1 8.9% 2.9, Hoopr, K A B 50 S Ak B
X IR 2% F B (p=0.001) , B I S 2% AR
FH(p=0.087); WP R KA KN 60.6% £4.0%,
61.8% +5. 0% Al 55. 7% +12. 5% . % 1k 5 4[] 22
BRI (p=0.859; & 1A), EAH 3 a Bf,NPA [t
X R4S BIREAR T 43. 8% +2.2%.39. 7% £+ 1. 9% #il
23.0%0E£3. 7% A EL 5 X R 22 R T B 3 (p<
0.01) ; FBT & 09 R 83.5% +2.2%.83.5% +
2. 1%/ 75. 6% £9. 1% R M E R AN B E (p=

0.539; K 1B),

RPA 55t BEAH Fb » 52 A8 24 45 K i L 52 38 0 i
T SRR F DX A T R BOOE L X IR IR B AR T
1.6%+2.6%.2.5% +2. 7% 5.5% +2.6%, &t
T 5 %0 B8 2% R 5 3 (p=>0. 05) 5 il B 2R MR Ik Hy
6.6% + 12.8%., 12.2% =+ 14.4% F1 34.3% +
12.3% . iXEe SR 225 AN E (p=0.425; & 1A),
SEAE 3 a RFAH MWl 32.9% +1.2%.29. 9% +
7Y% 19. 2% £3. 4%, 5%F 1 22 5 30k ) i &K
F-Cp<0.01) 5 T Bl &SR 40 0 A 62.9% £2.6%.
63.0% +3.5% F1 63. 1% +8. 8% . ik 4 4 6] JC 22 5+
(p=1.000; & 1B),

Rl 2HAERNERERTMUHERRAERRILE

Table 1 Comparison of drought-resistant effects of arborvitae to dip in root with two repellents slurry

EMLa EML 3 a
i b pt b3
Lp/¥k Lr/% Pe/% Lp/tk Lr/% Pe/ %

T MK g NPA 24.0+£2.6 8.040.9 60.6+4.0 25.743.0 8.641.0 83.5+2.2
RPA 56.3+24.5 18.8%+1.5 6.6412.8 58.345.0 19.5%+1.7 62.942.6
CK 61.34£3.2 20.4%1.1 — 157. 04,0 52.4%1.3 —

#iL 2 5 4 NPA 21.342.7 7.140.9 61.8+5.0 23.342.7 7.840.9 83.542.1
RPA 48.3+5.9 16.142.0 12.2+14.4 52.7+5.5 17.6+1.8 63.0+3.5
CK 56.0£2.6 18.62-0.9 — 142.343.5 47,441, 2 —

L] 3 NPA 21.3%7.0 7.142.3 55.74+12.5 21.3%7.0 7.1+2.3 75.649. 1
RPA 31.34+7.8 10.542.6 34.3412.3 32.746.4 10.942.1 63.148.8
CK 48.0£9.5 16.043.2 90,344, 2 30.1%1.4
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Fig. 1 Comparison of drought-resistant effects of arborvitae to dip in root with two repellents slurry
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Table 2 Comparison of lethal preventive effect by zokors to dip in arborvitae with repellents
EM L a FEHL 3 a
2 56 b 55 b
Lp/#k Lr/% Pe/% Lp/#k Lr/% Pe/%
K kK g NPA 0.040.0 0.0+0.0 100.0+£0.0 2.34+0.7 0.8+0.2 88.843.1
RPA 0.040.0 0.040.0 100.0+0.0 5.0+0.6 1.7+0.2 75.942.5
CK 8.74+0.3 2.940.1 — 20.7+0.3 6.940.1 —
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CK 8.740.3 2.940.1 21.0+0.6 7.040.2
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RPA 2.0£0.6 0.7+0.2 84.7+6.4 4.74+1.8 1.6£0.6 86.3+4.5
CK 15.0+2.3 5.0+0.8 — 33.34+2.0 11.140.7 —
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Fig. 2 Influence of dipping roots with NPA and RPA slurry on seedling mortality caused by zokor
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Table 3 Comparison of lethal preventive effect by cape hare to dip arborvitae roots with repellents

EM L a EH 3 a
50 A b3
Lp/¥ Lr/% Pe/% Lp/ ¥ Lr/% Pe/%
bRk B NPA 0.0%0.0 0.020.0 100. 00. 0 3.7£1.9 1.24+0.6 88.9+5.6
RPA 0.0£0.0 0.020.0 100. 00, 0 7.342.7 2.440.9 77.648. 1
CK 13.0+1.0 4.3+0.3 — 32.04+1.0 10.740.3 —
GiE 47 521 NPA 0.0£0.0 0.0£0.0 100. 00. 0 2.340.9 0.840.3 94.3+2.1
RPA 1.340.3 0.440.1 92.441.5 6.3+1.8 2.1£0.6 84.6+4.2
CK 17.34+0.9 5.8+0.3 — 40.740.9 13.6+0.3 —
EL] s NPA 1.7+0.3 0.6+0.1 91.8+1.1 1.7+0.3 0.6+0.1 97.3+0.7
RPA 2.7+0.3 0.940.1 86.3+2.5 7.7+1.8 2.6%+0.6 88.3+1.9
CK 20.041.5 6.7+0.5 — 64.044.4 21.3+1.5 —
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Fig. 3 Influence to dip in root with NPA and RPA slurry on cape hare damaged cause arborvitae mortality

FEAR L2450 A 2R XA T2 AE 3 a B T NPA Y&,
[t RPA Ab# X GG . X 8 X 2 A8 24 45 A9 0 A 200t
N 1.1% £0.3%, ik NPA Fil RPA 4k B X %
0.1%40.8% 1 0.6% £1.0%, {H % F ¥R i &
(p=0.05); Xt HIX @ HE 3 a MESEHR N 1.3% £+
0.3% ., NPA ZbF X AK 0. 1% £0. 8%, kv RPA 4t
BEXAK 0.1% £0. 9% . HEF B AR E (p>
0.05), FEE I £ BR DX B0aE 2 L 24 7] Ab 3 XA
Horbr, S B DX A Y AR BB RO 1,306 £0. 2%,
IR 0. 496 40. 6 % (p=>0. 05) s X X EHl 3 a A
Zh1.8% +£0.3% A% 0.8% £0.9% (p>0.05),
ot i 3 0 X R IXC Y BOPE 2 1 L 24 SR A B Xy .
L E A Y AR BRI BOBE R O 0. 790 £0.2%,
NPA 1 RPA &b ¥ 0.3% +0.2% 1 0.4% +
0.3% . 2R ARBEPH=>0.05);EAH 3 a XF B IX B IE
FH0.8% +0.3%, . NPA F1 RPA 4k F 43 51 5
0.2%F0.2% F1 0.1% £0.4%, Z R WH AR FH
(p=>0.05;% 4),

2.4.1 SFEHETAG ARG Hw  HIER LMK
F T OKRNR 5 A NPA 403 E Y4 3 a X T
ELEBE I T R R 60. 8% 4. 1% 83. 6% &
2.2% L H AN 2 T3 T R BB AR /= 3. 6% +
3.1% A 2. 0% £1. 5% (p>>0.05) ; HgHEA R R K
6.251 F1 2. 42, 50 &80k 37.51 H1 35.84, EAE
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MAEF 3 a RPA BB RCR Hy 6. 8% £ 12. 7% Al
62.9%42. 6% . bt HAh R T 38 (14 190 B sk R &
3.3% 4. 2% 2.5% +1. 7% (p=>>0.05) ; Y 4
Sy 91,45 F 4. 13, M A BN 4. 88 F1 18. 63,
FIE KK 2 NPA [ HIR5 20Kk 61. 8% £5. 0% Al
83.5% 42, 2%, b HoAh P 2R It 1B R = 6. 2%
T2.6% M 4.0% 1. 3% (p=>0.05) s B{HAF FHKH
11.15 F1 5. 02, W Z %k 10. 70 F1 20. 36, RPA
B 51 B % 5 4 i R 12.5% £ 14.4% A1 63.0% =+
3.6%, b FH Fms 4.6% £4.3% M1 4.0% +
L 7% (p=>0.05); ¥J{EAL R &R 59. 26 F 6. 72, 5
M) 2 %0k 10,70 A1 13. 30, ML 56 &5 NPA & H

AR R 3 a i TR AL A 55. 7% £ 12.50 Al
75.6% 9. 1%, o H A R TR E 0.4% £
0.2%F 0.5% +0.2% (p=>0.05); B {H A B E N
—0. 7T7TH1 0. 72,55 W Z 50K 0. 72 1 1. 48, RPA &
FE 4 AF 3 a I T Bl AL A 34,620 £ 12,296 Al
63.1%0£8. 8% b FE—0.1+£1. 0% f1 1. 3+
0. 8% (p=>0. 05) ; BJHAR RN 0. 22 F1 2. 07, 5
ZHCH 0.84 F1 4. 05 (& 4A), b B HiAh PR £ %)k
B 36 et Y T 5 BB 0L B R 5 e R, L A
MAE B AE SRR T G2 500 bn e 45 B 4 bt
st o 20T T I Al PR 2R A0 T Al R 3R 0 g i 3K
55 5 A0 R 25 B JLF-JC R e AT L 2
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Table 4 Comparison of lethal preventive effect by other factors to dip arborvitae roots with repellents

EE L a M3 a
50 b B
Lp/tk Lr/% Pe/ % Lp/# Lr/% Pe/ %

i bR K B NPA 3.7+£2.2 1.240.7 —18.9473.9 3.7+£2.2 1.240.7 —11.14+77.8
RPA 5.042.3 1.74+0.8 —90.0486. 2 5.342.3 1.840.8 —72.2483.0
CK 3.340.9 1.14+0.3 — 4.0+1.0 1.3+0.3 —

SiE 27 52 1 NPA 5.3+1.9 1.84+0.6 —35.0445.4 6.7+1.8 2.240.6 —28.6+36.0
RPA 6.3+2.4 2.1£0.8 —67.2462. 1 7.7+£2.2 2.60.7 —53.8448.7
CK 4.0£0.6 1.34+0.2 — 5.340.9 1.84+0.3 —

ELY NPA 1.0£0.0 0.34+0.0 38.9420.0 1.0£0.0 0.34+0.0 41.7422.0
RPA 1.340.3 0.440.1 22.24+22.2 2.0+0.6 0.740.2 —33.3483.3
CK 2.0%0.6 0.740.2 — 2.340.9 0.840.3 —

2.4.2 SR KBEEAGEARGHw KIFKKEA  4.8%0E2.0%(p>0.05); ¥{EAF R A 6.60 il

NPA JE i 4 4F F1 3 a XF iy B 2088 0 7 2028 ok
100. 0% +0. 0% F1l 88.8% +3. 1%, bt HiAls A & +
P 0T 55 SR B 30.30% +18. 2% F1 13.5% +
10. 3% (p=>0.05) ; B {H AL 57 R 4 43.51 1 18. 05,
S0 2B 100,00 Fl 57,01, RPA () 1 B 50 5k
100.0% +0.0% F1 75. 9% +2.5% . #& 7& 44. 0% +
19. 8% H1 18. 60% +=11. 4% (p=>0. 05) ; ¥ {H A8 F %
78,7 F 32. 55, 50 R AL 100. 00 Fl 72. 34,
PRI 5 NPA B 55 K 96. 3% £ 3. 7% 1 95. 3
+2.8%, T4 R4 E 40. 6% +12. 6 % 1 24. 7%
+7.8%(p=0.073,0.015); ¥J{E 25 &K Ky 72. 75
34,96, 5 ZEk Ry 77. 33 F1 48. 21, RPA [T
Bis el 92.6% +19. 1% A1 82. 7% +2. 7% . & 7%
T 48.0% £18.4% F1 26.2% £9.8% (F=6.118,
9.049,p=0.069,0.040) ; ¥ {H AL 5 K N — 107. 81
FI—46. 29, 8 Z%0h 80. 57 H1 67. 30, Wit
£ NPA i B Rl 92.5% +4.1% f1 97.0% +
0. 2% BET 5.1%+0.2%F1 2. 7% +£0. 2% (p=
0.419.0.004) ; ¥J{EAF 5 %k 5. 861 F1 2. 81, 52 1
ZHH 4. 66 F155.59, RPA TR AR K 84. 7% +
6.4% M 86.3% £4.5%, & F T 5.3% £2.2% Al

5.59. 540 2Bk 52. 35 Fl 45. 65 (& 4B), $EHI K
B R = B e A ) G A B P8 DX R R RPAHi By 2%
)52 KT % NPA (9 52, H H 3 {H A8 5 R KT
5% o Gt o b i b 25 S0 B3 At PRI 2209 52 ) 45 D) 43
BT G50 R ™ TS S S PR O o T I X A A
FRKF T B R0 18 5 e AE X6 A /) S H AR AR 5 OK B
A s A ] PR 2 RO (6 AR e S 4 WHE
=50 i AZE SEGE T B 07 9 ok At 2R 1)

2.4.3 sMAMERKAAGZRGHm  KIES
NPA 4b B X 55 G B0 1B 208 o 100,026 £0. 0%
M 88.9%0 5. 6%, e H A P2 48T 1 i B i 2R
P 21.8% +12. 8% M 9. 4% £7.4% (p=>0.05);
PIEAS S Yy 27. 81 1 11. 87, 520 Z % H 100. 00
196,25, RPA i Bjj &0 2R iy 100. 026 4 0. 0% Al
77.6%E8. 1%, T R m 32,220 £ 14. 1% AN
12. 8% +8. 5% (p=>0. 05) ; HH A8 S H Ky 47. 54 F
19. 82, 540 Z %X 100. 00 F1 145. 35, 5 BEIR56 5
SEAR A AEFIE M 3 a NPA BT B 80U K 100. 0% +
0. 0% F1 94. 3% £2. 1% » b HAth 4 F 9 i 7 55 R
PE 24.4% 7. 4% 0 14. 0% 4. 3% (p<<0.01);
PIEAS S Yy 32,22 1 17. 44, 5200 Z %k 100. 00
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Fig.4 The influence of other factors on the lethal preventive effect of arborvitae
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