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Effects of paclobutrazol on growth characteristics and
dry matter distribution of Tamarix chinensis
and Cistanche tubulosa

DU You, WEI Min, MA Zhao, GUO Yu-hai”
(College of Agronomy and Biotechnology/Chinese Medicinal Herbs Research Center.

China Agricultural University, Beijing 100193, China)

Abstract To study the effects of paclobutrazol on growth, dry matter accumulation and distribution among Tamarix
chinensis and Cistanche tubulosa, changes of chlorophyll content, net photosynthetic rate, biomass and non-structural
carbohydrate content were studied under different paclobutrazol levels. The results showed that. 1) Plant height of
T. chinensis decreased along with application of paclobutrazol. 2) Under spraying paclobutrazol condition the
chlorophyll content and the net photosynthetic rate of T. chinensis improved 19.4% — 70.4% and 19.0% — 69.4%
respectively.3) The distribution proportion of the dry matter of C. tubulosa was also increased after treatment with
paclobutrazol.4) The content and accumulation of non-structural carbohydrates of C. tubulosa were higher than those of
controls when 1.0 to 2.0 g/L of paclobutrazol was applied.5) The optimal concentration for paclobutrazol treatment
was 1.5 to 2.0 g/L. It is evident that the spraying paclobutrazol could increase the dry matter of C. tubulosa by
inhibiting plant height and improving net photosynthetic rate of T. chinensis.

Key words paclobutrazol; Tamarix chinensis; Cistanche tubulosa; photosynthesis; dry matter distribution
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Table 1  Effect of paclobutrazol on chlorophyll content of T. chinensis

ab 3 M4 a/(mg/g) M4 R b/ (mg/g) MR/ (mg/g)
Treatment Chlorophyll a Chlorophyll b Total chlorophyll
CK 1.004+0.185 ¢ 0.35840.090 b 1.377+0.278 ¢
T1 1.166=40. 094 be 0.461240.080 b 1.64440.172 be

T2 1.246+0.137 ab 0.475+0.053 b 1.74040.149 b

T3 1.281£0.101 ab 0.832+0.101 a 2.133+0.204 a

T4 1.46240.039 a 0.8627+0.100 a 2.346+0.138 a

T R PRI BT IS ARG i R 22 5 18 B i K (P<C0. 05), Rl

Note: Value followed by the different letters in each column are significantly at 0. 05

level from each other. The same as follows.
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Fig. 1 Effect of paclobutrazol on photosynthetic

rate of T. chinensis

2SR, M T4 1% G R SO G BRI
21 7% A R Z R B . AR SR
2R 1.0~2. 0 g/ L, REWE A R i AR I
UENIDREI R e
2.3 SHWERUKSIEYEH M

T1.T2.T3. T4 4k 53 5 Ho X BRI 7. 9%
8.200 11 76 F 12, 2%, 25 53 W 38 5 i AR M 25 FF 1)
BEOHUE R TE 4. 3% ~13. 3% 2 ), 2 5 &3 B i
M 36. 2% ~51. 1%, 25 BE(FE 2,

22 3550 Kb 3 AR TR M0 25 RN A AR ) RN LG
i), B e T AR MDA R AE AR PR AR I A A LG
Forb A A K 1 AR W 0 0 BT BRI R AR T
21.4%.21.6%.35. 9% A1 8. 2% ., M4 Wi
M T3, B BN T 8. 5% . T4 Ry it
T % BE BRI Y 2o ik By 2.5 g/ LCT4) B, &)
FEMN-45 16 R AR 52 A 1A A= A B 7 (3R 3D .

R2 SHMXENKS . EAMRE L0

Table 2 Effect of paclobutrazol on plant height,stem diameter and root/shoot ratio of T. chinensis

4t ¥R B &/ cm MBI R/ %
Treatment Plant height Dwarfing rate
CK 101.0 a -
T1 93.0 b 7.9 b
T2 92.7 b 8.2b
T3 89.2 ¢ 11.7 a
T4 88.7 ¢ 12.2 a

BH/mm o EEDRELR/% REHR
Stem diameter Thickening rate Root/Shoot ratio
9.52 d - 0.47 b
9.93 ¢ 4.3 ¢ 0.70 a
10.30 b 8.2 b 0.66 a
10. 68 a 12.2 a 0.71 a
10.79 a 13.3 a 0.64 a
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Table 3 Effect of paclobutrazol on dry matter of T. chinensis and C. tubulosa

n: £ R AN J5)
Leaf Stem Root C. tubulosa Total
4k 3 TH/ THE/ THE/ T&/ T&/

Treatment (g/#0) B/ Ce/BO B/ e/ WH/% e/ wEl/% e/ e/ %

Dry Proportion Dry Proportion Dry Proportion Dry Proportion Dry Proportion

weight weight weight weight weight
CK 36. 10 29.70 46.53 38. 27 5. 81 4.78 33.14 27.26 121. 58 100
T1 30. 06 24.72 41.44 34.08 9.87 8.11 40. 24 33.09 121.61 100
T2 31.56 25.06 44, 37 35. 24 9.69 7.70 40. 30 32.00 125.92 100
T3 32.30 24.48 45.09 34. 17 9.52 7.22 45.04 34.14 131. 95 100
T4 28.57 24.91 41. 29 35.99 8.98 7.83 35. 87 31. 27 114. 71 100

2.4 ZHUNEN BEEARXEHRAKKEDEEN  (H T4 HELRIENATEER S B RIEET
=] e 0 BRFRAR T 13. 9%, 2 S B %, Ui T4
T2 fynf 25 MR FVE AL AR R A TR PERE & b, R R B 22 Ak e 4 R AN B A AE TR AR R Y AT
O RO B 6.196.2. 4% .18. 3% /1 13.5 % B SR GGR D,
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Table 4 Effect of paclobutrazol on contents of soluble sugar and starch of T. chinensis and C. tubulosa mg/g
A5 PERE Soluble sugar JEHY Starch
ik
T nt ES i ALY i £ Ui EF AP
reatment
Leaf Stem Root C. tubulosa Leaf Stem Root C. tubulosa
CK 42.51 b 38.28 b 75.46 b 218.43 ¢ 8.80 a 8.02 a 15.41 ¢ 25.78 b
T1 42.99 b 38.81 b 75.25 b 232.18 b 7.47 b 7.15 a 18. 44 bce 25.74 b
T2 45.12 a 39.18 b 89.29 a 247.91 a 6.68 b 8.60 a 19. 48 ab 27.61 b
T3 46.82 a 42.43 a 91.76 a 230.97 b 7.30 b 7.41 a 22.38 a 30.37 a
T4 42.61 b 35.87 ¢ 90.31 a 187.97 d 5.75 ¢ 7.16 a 20.69 ab 26.80 b

T1.T2.T3. T4 BEMII Fr (4 3E B & 543 0 4 XF P4 A5 A PR K 28 AT P il 2 R A R Ry S 3 T
FAREAR 15. 1%.24. 1% . 17. 0% Fll 34. 7%, £ R 29.0%.38.0% .43. 6%, T4 By n] 750 25585 0
. EFPERGRSREARELER MR HEBRAR 6. 920 (38 5) . 2 &kome kb BRER AR 1 R A9 0
FVE K R R I VE M o i 0 — 8 B BE A T v s FIZEFF (0 € A SRR B R4 TC L 91 32 1 R AR A
T3 B B R B UE M A RO IR A PR 2 Hh E R 1 BB R Ay G LG ), T, T2,
17.8% , 22 5+ W 3 . i B 2 50 BB 4% $2 /=5 R A0 AR T3, T4 Kb BRI 45 A6 A AR 2 1) JE By 32 AR i 5 % B 40

BTARNKEERTHGE D, ST 22.4%.30.6% .61. 2% F1 12. 9% (F 5),
L2 R0 e R BRI T RRAIN T R RN ZE AT o AT s P MR 5 20 b TR R AR O AR

9 RBUR A EC L ] $2 i T BRI RS AE O A iR A AR AR 1 R S A P R OK AL 5 ) R R
AT PR R R AR M B, b T1.T2.T3 ROy T3>T2> T1>CK >T40Gk 5),
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Table 5 Effect of paclobutrazol on accumulation and allocation of carbohydrate of T. chinensis and C. tubulosa
AL TE# L5 M PRk K L& ¥
i T 4 47 Soluble sugar Starch Non-structural carbohydrates
Treatment —Index s/ e/t ARHH/ % BB/ (/MO ARLHI/ % BB/ (/MO SR B %
Accumulation Proportion Accumulation Proportion Accumulation Proportion
CK I Leaf 1. 53 13.92 0.32 19.63 1. 85 14. 66
Z£ Stem 1.78 16. 20 0.37 22.70 2.15 17. 04
R Root 0. 44 4. 00 0.09 5.52 0.53 4. 20
AR 7.24 65. 88 0. 85 52.15 8.09 64. 10
C. tubulosa
& Total 10. 99 100. 00 1.63 100. 00 12.62 100. 00
T1 I Leaf 1. 29 9.94 0.22 12. 64 1.51 10. 26
Z£ Stem 1.61 12. 40 0. 30 17. 24 1.91 12,98
R Root 0.74 5.70 0.18 10. 35 0.92 6. 25
CE AR 9. 34 71.96 1.04 59.77 10. 38 70.52
C. tubulosa
B Total 12.98 100. 00 1.74 100. 00 14.72 100. 00
T2 - Leaf 1.42 10.13 0.21 11.11 1.63 10. 25
ZX Stem 1.74 12. 41 0. 38 20.11 2.12 13.32
R Root 0. 87 6. 21 0.19 10. 05 1. 06 6. 66
(AR 9.99 71.25 1. 11 58.73 11.10 69.77
C. tubulosa
B Total 14.02 100. 00 1. 89 100. 00 15.91 100. 00
T3 M Leaf 1.51 10. 28 0.24 11.16 1.75 10. 39
ZX Stem 1.91 13. 00 0.33 15. 35 2.24 13. 30
#R Root 0. 87 5.92 0.21 9.77 1.08 6.41
i A 10. 40 70. 80 1.37 63.72 11.77 69. 90
C. tubulosa
& Total 14. 69 100. 00 2.15 100. 00 16. 84 100. 00
T4 I Leaf 1. 22 11.90 0.16 9.94 1. 38 11. 64
Z£ Stem 1.48 14. 44 0. 30 18.63 1.78 15.01
R Root 0. 81 7.90 0.19 11. 80 1. 00 8.43
AR 6.74 65.76 0.96 59. 63 7.70 64.92
C. tubulosa
i Total 10. 25 100. 00 1. 61 100. 00 11. 86 100. 00
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