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Effects of Different Growth Regulators on Hardwood-Cutting of Nitraria tangutorum
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Abstract

cutting of Nitraria tangutorum. [ Method ] In this study, the different growth regulators and concentrations of different treatments were used to

[ Objective ] In order to find out the best kind, concentration and combination of growth regulators for promoting rooting of hardwood

control the cutting of woody twigs of Nitraria tangutorum with diameter >0.4 cm from 2 to 3 years old. [ Result]The results showed that there
were significant differences under different treatments in survival rate, seedling height, total number of roots, longest root length;and the sur-
vival rate of treatment NAA 400 mg/L was the highest, up to 57.69%. The seedling height of treatment Sodium Nitrophenolate 400 mg/L was
the highest, up to 38.00 cm. The total number of roots of treatment IBA+NAA 200 mg/L was the highest, up to 15.00 articles. The longest root
length of treatment NAA-Na 600 mg/L was the highest, up to 35.00 cm. [ Conclusion ] After comprehensive evaluation by the membership
function method, the membership function value of IBA—K+NAA—-Na 600 mg/L treatment is the highest, which was the best treatment for the

hard wood cutting of Nitraria tangutorum.
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Table 1 Design of experiments for hard wood cutting indexes of Ni-

traria tangutorum

L A el
Treatment Growth Concentr-
number regulators ation // mg/L,
1 NAA-Na 200
2 NAA-Na 400
3 NAA-Na 600
4 IBA-K 200
5 IBA-K 400
6 IBA-K 600
7 NAA 200
8 NAA 400
9 NAA 600
10 IBA 200
11 IBA 400
12 IBA 600
13 IBA+NAA 200
14 IBA+NAA 400
15 IBA+NAA 600
16 IBA-K+NAA-Na 200
17 IBA-K+NAA-Na 400
18 IBA-K+NAA-Na 600
19 R0 4l 200
20 A 400
21 S BN 600

R2 ARLER B RELITES TSR0

Table 2 Effects of different treatments on hard wood cutting indexes of Nitraria tangutorum

s iy RCTES EiE SR AR SRR ER7E
Treatment Survival Seedling Total number Longest root Average root Biomass

No. rate // % height // cm of roots // 5% length // cm length // cm kg

1 43.49+3.69 ab 28.17+4.07 abed 4.00+1.53 ¢ 10.00+1.73 b 14.67+3.76 a 56.33£17.15 a
2 56.31+4.01 a 26.08+3.10 bed 3.67+2.67 ¢ 12.00+2.31 b 12.50+1.04 a 20.67+£13.05 b
3 48.54+9.86 a 33.00+1.88 ab 6.67+3.71 be 35.00+16.17 a 22.17£14.73 a 27.67£14.77 ab
4 48.01+5.07 a 33.331£4.29 ab 4.33+0.33 bhe 14.00+0.58 b 31.67£15.17 a 27.00+2.12 ab
5 56.60+5.23 a 30.67+2.97 abc 12.00+3.51 ab 13.00+0.00 b 20.00+4.16 a 24.50+4.75 b

6 54.67+6.86 a 26.83+3.76 bed 6.67+2.19 be 9.50+2.02 b 21.00+6.56 a 23.67+9.74 b

7 52.49+3.89 a 36.00+3.02 ab 5.33+1.33 be 12.50+0.29 b 11.87+1.44 a 19.07£7.75 b

8 57.69+2.05 a 27.33+1.12 bed 9.67+1.20 abc 9.00+1.73 b 18.67+9.17 a 36.83+16.81 ab
9 53.21x3.48 a 29.67+1.45 abed 9.00+3.51 abe 9.50+2.02 b 17.33£5.78 a 17.50+4.31 b
10 52.56+4.57 a 26.75+2.93 bed 2.00+0.00 ¢ 6.00+0.00 b 10.50+2.02 a 16.00+5.20 b
11 47.88+5.09 a 22.33+2.07 cd 6.33+2.19 be 7.00+0.58 b 14.00£0.58 a 12.25+5.05 b
12 54.06£5.19 a 27.00£0.43 bed 7.67+2.03 abe 10.00+£1.73 b 11.00+1.15 a 10.25£2.17 b
13 44.19+8.70 ab 32.08+1.18 abc 15.00+1.53 a 13.33+x1.76 b 13.83+6.13 a 27.17+5.93 b
14 46.72+5.73 ab 32.58+2.27 ab 5.33+1.45 be 9.50+2.02 b 16.67+1.20 a 16.90+7.28 b
15 51.70+4.57 a 28.25+2.08 abed 4.67+0.33 be 6.50+0.29 b 14.33+£4.63 a 18.33+4.33 b
16 40.39+5.18 ab 27.92+3.26 bed 4.67+2.33 be 5.00+1.15 b 25.33+£14.97 a 17.33+7.08 b
17 52.49+3.89 a 30.17+3.12 abe 5.00+2.65 be 9.00+0.00 b 11.33+2.85 a 17.17+4.18 b
18 56.22+3.19 a 28.83+3.47 abed 14.67+0.88 a 15.00+0.58 b 19.50+3.75 a 33.00+15.01 ab
19 40.61+2.82 ab 27.58+1.88 bed 8.00+1.53 abe 12.00+2.31 b 26.67£11.22 a 14.67£1.09 b
20 43.49+4.38 ab 38.00£2.55 a 8.00+2.08 abc 8.50+0.29 b 15.33+3.84 a 29.67+16.73 ab
21 41.11+6.86 ab 30.58+5.78 abc 8.67+4.18 abc 10.00+1.73 b 18.83+2.05 a 21.50+4.77 b
CK 29.73+3.17 b 19.92+1.34 d 6.00£2.65 be 12.00+0.58 b 20.33+1.76 a 25.83+6.02 ab

T« (AN AN R R AR B B 22 57 A 8.3 (P>0.05) |, [RF)/INE TR R R A Bl A 22 57 .35 (P<0.05) o

Note ; Same lowercase letters in the same column indicate no significant difference( P>0.05) , while different lowercase letters in the same column indicate sig-

nificant difference ( P<0.05).
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Table 3 Effects of experimental factors on hard wood cutting indexes of Nitraria tangutorum

. ARELS i 7 g R 4] R
Index RO . Freedom i F value -
variation sum square cance
J3% 2 Survival rate ERS TR 1 266.725 6 211.121 1.940 0.085
SR 568.552 2 284.276 2.536 0.085
5 15 Seedling height Az K5 389.045 6 64.841 3.595 0.023"
ke T iiverdis 2.447 2 1.223 0.170 0.846
‘;}f’& Total number of 1. 1 sy 162.667 6 27.111 1.167 0.377
o 3 SR 3.690 2 1.845 2.597 0.154
o ;:hﬂ% K Tongest xoot g e g 203.619 6 33.937 2.090 0.120
. S 11.081 2 5.540 0.636 0.562
iﬂm I Average ooty 2 540.727 6 423.454 2.888 0.048°
© SRR B 11.603 2 5.802 0.398 0.688
H:4H: Biomass AR IEATF 770.985 6 128.498 1.376 0.290
S 57.478 2 28.739 5.845 0.039"
. P<0.05,
F4 BHRERMAAEQRITRESIERNENS ELE
Table 4 Effects of experimental factors on hard wood cutting indexes of Nitraria tangutorum
2 KT B i SR BRRK FEIRK B/}
- Survival Seedlin Total number Longest root Average root Biomass
Factor Level R s © &
rate // % height // cm of roots // 5% length // cm length // cm kg
NSRBI NAA-Na 49.45 ab 29.08 ab 4.78 a 19.00 a 16.45 ab 34.89 a
Growth regulator IBA-K 53.09 a 30.28 ab 7.67 a 12.17 ab 2422 a 25.06 ab
NAA 54.46 a 31.00 ab 8.00 a 10.33 ab 15.96 ab 24.47 ab
IBA 51.50 a 25.36 ab 533 a 7.67b 11.83 b 12.83 b
NAA+IBA 47.54 ab 3097 b 8.33 a 9.78 ab 14.94 ab 20.80 ab
IBA-K+NAA-Na 49.70 ab 28.97 ab 8.11 a 9.67 ab 18.72 ab 22.50 ab
GRG0 41.74 b 32.05 ab 822 a 10.17 ab 20.28 ab 21.95 ab
SR 200 mg/L 45.96 a 30.26 a 6.19 a 10.40 ab 19.22 ab 25.37 ab
Mass concentration 400 mg/L 51.60 a 29.59 ab 7.14 a 9.71 ab 15.50 ab 22.57 ab
600 mg/L 51.36 a 29.17 ab 8.29 a 13.64 ab 17.74 ab 21.70 ab

T : [FF)/NE SRR R Fo R AL BRI 22 57 A8 ik 2 (P>0.05) | [F) 51 /NE S REAN R Fe s Ab 3R] 22 57 1 2 ( P<0.05)
Note : Same lowercase letters in the same column indicate no significant difference (P>0.05) , while different lowercase letters in the same column indicate sig-
nificant difference (P<0.05).
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Table 5 Comprehensive evaluation of hard wood cuttings of Nitraria tangutorum

i Wi i AL RERK  OPHRE i Tl s

No. Survival beefllmg Tolal' number Longest Average Biomass Average Ranking
rate height of roots root length root length value

1 0.18 0.37 0.15 0.17 0.20 1.00 0.345 11

2 0.92 0.24 0.13 0.23 0.09 0.23 0.307 14

3 0.47 0.68 0.36 1.00 0.55 0.38 0.573

4 0.44 0.70 0.18 0.30 1.00 0.36 0.497

5 0.94 0.53 0.77 0.27 0.45 0.31 0.545

6 0.83 0.29 0.36 0.15 0.50 0.29 0.403

7 0.70 0.87 0.26 0.25 0.06 0.19 0.388 10

8 1.00 0.32 0.59 0.13 0.39 0.58 0.502

9 0.74 0.47 0.54 0.15 0.32 0.16 0.397

10 0.70 0.28 0 0.03 0 0.12 0.188 20

11 0.43 0 0.33 0.07 0.17 0.04 0.173 21

12 0.79 0.30 0.44 0.17 0.02 0 0.287 16

TR
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GRS
o) LTS 5 SRERL B SR W SEEIE 4
No. Survival See(-illng Total number Longest Average Biomass Average Ranking
rate height of roots root length root length value

13 0.22 0.37 1.00 0.28 0.16 0.37 0.400 8

14 0.37 0.37 0.26 0.15 0.29 0.14 0.263 18

15 0.65 0.38 0.21 0.05 0.18 0.18 0.275 17

16 0 0.36 0.21 0 0.70 0.15 0.237 19

17 0.70 0.50 0.23 0.13 0.04 0.15 0.292 15

18 0.92 0.41 0.97 0.33 0.43 0.49 0.592 1

19 0.01 0.34 0.46 0.23 0.76 0.10 0.317 12

20 0.18 1.00 0.46 0.12 0.23 0.42 0.402 7

21 0.04 0.53 0.51 0.17 0.39 0.24 0.313 13
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