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Abstract : Seedlings of Pinus tabulae formis and Platycladus orientalis were adopted for afforestation. The

roots were dipped in two types of slurries that contained NPA and RPA. Differences in preservation rate

and seedling growth height were compared. It was revealed that the average annual rainfall was not a major

factor for the preservation rate, and the functions of promoting height growth and preservation rate for

NPA were better than those of RPA. The two reagents could significantly improve the seedling preserva-

tion rate and seedling height growth.
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Fig. 1

MAE L 1 AE 1Y Il AL PR A7 38 0] LU HY 4 AROK iR
RIG 5 NPA FIl RPA b 35 3l A (045 77 3R 43 91 Ry
85.0% = 1.5% Fl 79.9% £ 1. 0% . AH2 5.1% =+
1.6% W gs 580 6.4% +2.0%, ZH B E(F=
7.866,p=0.049); FEZ FHE I 2 AN 87. 1% £+
0.5% 1 80.4% 0. 7%, #2% 6. 7% 0. 2% , #H X}
WA 8.3%0+0. 3%, 2 F W i E (F=61.069, p
=0. 001) 5 T 52 4 Wk Uiz 3K 56 o5 o4 90. 206 £0. 426
84.4% 2. 2% ME 5. 8% £2. 4% . WHEHRT7.0%
+3. 0%, LB AREE(F=6.839, p=0.059), Ui
i NPA By b A8 R A7 R B W T RPA,
NPA 5%} A H o 3 A3 55 1 A b 1) /e o Ak 2 A%
AT RN AR R T 32. 9% £1.3%.34.2%
+1. 1% A1 31. 3% +4. 6% ¥ 2538 800 90 h 63. 5%
+4.9%.64.9% £3.9% M 55.0% £ 11. 8%, &b ¥

Comparison of preservation rate of Chinese pine seedlings between NPA and RPA

Exp g2 5+ 4 B % (F = 156.720, 435. 891,
49.167,p=0.000,0.000,0.002), RPA I X} I8 2
BT 27.8% +£1.4%.27.5% £0.9% #1 25.5% +
6.2% 3 35 % 53.7% +4.8%.52.2% 4+ 3. 1% Hi
45.4% 14, 3% Wi F 25 140 i # (F=139. 334,
259. 223.26. 569, p=0. 000.,0. 000.,0. 007) , &K H
NPA Fl RPA e 3% 15 AR e B I 46 w55 7 A 2 48 25 4F 19
RAFA, H NPA B3 25 58] 2 KT RPACKE 1A),
MERE 3 AFTMAA PR AF R AT LUE Y, 48 NPA
FI RPA A5 o My MK B | 4 22 =55 15 0 52 X6 88 i 3
65 1R T A PR AF R AR A 22 6. 9% £1.5%.5. 7%
+0. 9% M8 0% +1.7% . 25% K 8.9% +1.9%.,
7.2%E1. 1% F 10. 0% +2.5%, Hr, kign %
S E(F=17.425,p=0.014) , & 2% T4k i %
(F=28.900, p=10.006), Blif i 22 7 B & (F=
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12.350,p = 0.025), NPA W % MR K& T
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Fig. 2 Comparison of preservation rate of arborvitae seedlings between NPA and RPA
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27.4% +3.2%.27. 5% +2. 3% f 28. 5% +7.1%,
o, K g A s B0 2 5 W F (F=71.261,
99.471,p=0.001) , BRliF A 22 F7 & (F=16.610, p
=0.015), RPA kb ¥ 5 %5 A H R A7 RAR K2 =
T 8.2%+3.2%.9.8%+2.8%F115. 9% £3.2%.,
WSS RO 11.8% £4. 6% .13. 9% 4. 1% Al
22.8% 4+5.9%, 22 55 ¥k B K (F=13. 312,
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59.5% +2.8%.58. 6% +2.8% 1 45. 4% +6.2%,
R 2540 W3k 209, 8% 22, 7% .196. 5% £ 21. 6 % Al
102. 120 £21. 6%, 2 3 ¥ T B % (F=741. 014,
750. 262.,103. 408, p=0. 000,0. 000,0. 001), RPA
X REAH AR R T 45. 9% £ 1. 6% .46. 3% +
2.3% F 37.9% £4.8% ,Hiz5 % 161. 3% =13. 8%,
154.8% +16. 0% F1 85. 1% +17. 4% , & Rtk
¥ (F = 248.087, 313.667, 93.998, p = 0.000,
0.000,0.001; & 2B),
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NPA kb FE X AR KM T 2.6% +£1.0%.2. 1% +
0.8% f1 0.1% +0.1%. 7 A& ¥ (F=2.018,
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1.930,p=0.133.0134.0. 237) s 1fi 3 ik 5 5 %) &
XA 3 AR I PR A7 2R L 8 A S AR AR IR AR T
42.6% +2.9%.41. 1% +2. 8% 1 25. 6% +7. 0%,
Horr, K B A0 B Y 25 S5 e 3 (F = 265. 461,
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2.2 WHASEKNZEMN
2.2.1 stk ZH A K Hwm  E G B0 L
R85 40 A NPA RPA F1XT BB 470 R 1 8 MK Uk ok
28.91t0.9 ecm.29.3+0.8 cm M1 29.7+t1.0 cm, 2
(6] 2% F AN 5 3 (F=0. 433, p=0. 668), 2 FhZj |4
Wb, B S AR 4 Ak 32,24 1.5 cm Al 31. 8+
1.7 cm, ZR AR EF=0.631,p=0.472) ; 5 A=
K 3.3£0.3 cm f1 2.54+0.1 em, 5% 2.5% £
0.9% ., %R B E(F=8.727,p=0.042) , X} M & H
MAET A 30. 842, 4 em, A A K 1,140, 2 em,
5 NPA 1 RPA A I i 5 22 5 8 . 3% (F = 2. 527,
1.088.,p=0.187.0.256) , Il 4F ¥ 4 K 19 25 48 ¥
MR 7. 1% = 1.3% 1 4.5% 0. 6%, 2% 4L I E
(F=309. 243.34. 588, p=0. 003.,0. 004; % 1),

&1 NPA 1 RPA #MIEY 2 FAEMMBHMBRERKTER

Table 1 Drought resistance and promoting growth effects of

NPA and RPA for biennial Chinese pine

N . T

wa w0 PHE e
FEHL 1 AR FEAE 3 4
NPA 1 300 28.542.0 31.74+2.3 56.6+3.1
1 300 29.4+1.8 32.3+1.9 59.7+2.8
Il 300 28.94+2.5 32.7+2.1 55.2+2.6
481t 900 28.940.9 32.24+1.5 57.242.3
RPA T 300 28.6+1.9 31.0+1.8 52.3+3.3
|| 300 29.2+2.4 31.8+2.2 53.3+3.6
Il 300 30.1+2.1 32.6+2.5 51.8+3.7
it 900 29.3+0.8 31.8+1.7 52.5+2.8
papiist 1 300 28.7+2.3 29.4+3.0 42.4+3.8
1l 300 29.0+1.7 30.5+2.8 38.2+5.6
I 300 31.3+2.4 32.4+3.6 43.7+6.3
43t 900 29.74+1.0 30.8+2.4 41.4+4.1

W% 24.6% £5.8%, 2 F WA W E (F=
55.565,p=0.002;% 1),

2.2.2 sTMiMikEHAE K HH  NPA H RPA 4t
P55 X BB WIAR B SR 41, 742103 cm,42. 0
+1.4 cm fl41.7 1.5 cm, ZHF A E (F=
0.467,p=0.648), NPA 5 RPA #H It , & i 24 4F
RG4S 46.942.1 cm Ml 45. 9+ 2.3 cm, A %
1.0+0.1 em, 2R AN B FH(F=0.782, p=0.426);
HAEK R 5.240.8 em f13.94E1.0 e fH2E 1. 24
0.3 cm, M5 % 2. 7% 0. 7%, Z R JLik B FKF
(F=7.722,p=0.050), A 3 M0 =50 5N
101.244.9 cm F1 96.9 6.2 cm, #H 2% 4.340.9
em, SR E(F=5.088,p=0.087); i AHEK K
59.5+ 1.8 cm 1 54.9£0.9 cm, 5 &K 3.4% +
0.9%, 22 % B % (F=09.431, p = 0. 043; £ 2),
NPA 5 XJ BOM LG, 8 A Y 4F i s f 3.2 20.5
em, %R B E(F=16.984, p=0.015) , £ KM 2%
3.370.7 em MR 7.5% £1. 6%, LR R E(F=
15.591.P=0.017) ;ML 3 4EWF P& i A 22 21. 3
+4.4 cm, ZHW B FH(F=142.751, p=0.003) ; 4t
KA 21.3154.8 em, RSN 23.1% £
6.0% .25 %% B % (F=237.336,p=0.004), RPA
HXPAH . @M 1 AR, g im T 2.340.6
cm, Z SRR B E(F=7.060,p=0.057) ; A K 1
fin2.0+0.8 cm, 25488 4. 6% +1. 9%, =2 th
AN (F=4.272, p=0.108), EHi 3 4, kb
e IR T 17.1£3. 6 cm. Z 3k B (F=
34.076,p=0.004) s R A K B 5 T 14.8£3. 2
em, W EEHGE 189U +4. 7%, EF W B FE(F=
28. 745, p=0.006)

%2 NPAF RPA RIS 2 FAMMMUARRKAR

Table 2 Drought resistance and promoting growth effects of NPA

and RPA for biennial arborvitae

2 B2l 500 A 3 AR I B Al 57.2£2.3
em fl 52.54+2.8 ecm, 27 B % (F=11.258, p=
0.028) ;¥4 Ky 28.241. 2 cm M1 23.240. 7 cm,
MRN8 1Y+ 5% . EREE(F=13.591,p=
0.021), XFHE 3 4F ¥R 41. 424 1 em /B 11,8
+1.3 ecm, 5 NPA ML, WK T 15.7+3.0
em, 2% F M B FE (F=054.738, p=0. 002) ; & 4= K Uik
AT 16.542.3 em, s 4R R 35. 1% +8. 3%, 2%
S i (F=86.753, p=0.001), 5 RPA H#,
SRR B R T 11.04+2.1 em, 2 5 B 2 (F=
41. 281, p=0.003) ; A KW T 11.4£1. 8 cm,

e = N
T W/Li
FEAE 14 FEM 34
NPA 1 300 41.24+3.1 47.5+3.2 103.8+7.2
1l 300 42.1+2.6 47.7+2.5 101.5+9.1
m 300 41,842.9 45.4+3.4  98.2+8.4
41t 900 41.741.3 46.9+2.1 101.2+4.9
RPA 1 300 41.743.2 46.5+2.7 98.0+10.1
1l 300 41.94+2.5 46.9+3.5  97.2+9.8
m 300 42.3+3.0 44.3+3.1  95.5+8.7
i1t 900 42.0+1.4 45.9+2.3  96.9%6.2
X 1 300 42.143.3 44.0+4.7  74.9+13.7
I 300 41.6+2.7 43.8+3.1  79.9+18.5
m 300 41.54+2.9 43.1+4.6  84.7+21.3
i3t 900 41.7+1.5 43.6+3.3  79.8+11.6
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e A T MOPR Mt B R A R A T 5 |k
MRARCRAFE R AR K121k

2450 A AR AR PR A7 232 5 AF K R K B 5 i 3 TE AR
O T X 55 AR X R K f A OGO B 2, 0 WA 4 R K
N R X R AR A S R L 2 RR R L
BONPA [ RCR U] 3 T RPA; R [F] R FlAH L,
NPA F1 RPA Xl Fa Of 77 08 52 i T X0 1 i) 5%
i 5 AN ) 38 36 i L %52 . 2 b 245 791 b B 5 A 24 4F
SAFEMIMARAE R ZE R AR E, MM 2R B,
3 AT s NPA b P 8 A8 25 4F F 3 AF B (1) i A% )
R I (H b X B84y 0 $E | T 32.8% £ 1.5% A
66.1%+1.1%, RPA $2 & T 27.0% £ 1. 9% I
59.2% 1. 6% . 2= 5 M B . MR NPA &b 2 H X
FEAR S T 19.6% + 1. 3% F1 54.5% +3. 1%, RPA
AEBRIEAN T 11.3% £1. 9% M 43.3% £2. 1%, 22 5H
BE.

FE AT X4 AF 2 24 55 Ak B S0 AR R A T R 2
ARZE . GX ML R REESWMDE . EmH
3 AER L 2 F g AL a] | 24 5 55 0 BT Y v e B AR e
AKEZESYEE. Hd NPA &b H R AR
Bk 57.24£2.3 cm F1 101, 244, 9 cm. Ho X B2
T 15.743.0 cm Fl 21.3 4+ 4.4 cm, 4 25 F8 50 H
35.1% £ 8.3% f1 23.1% £6.0%, 2% W 8 F;
RPA J 52.5+2.8 cm il 96. 946. 2 cm, [y Xif Fe 4%
T 11.0£2.1 cm M1 17.143.6 cm, #2548 50K
24.6% 5. 8% M 18. 9% +4. 7% , ZE R B F.
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