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Effect of plant growth regulators on the growth of Haloxylon
ammodendron and Cistanche deserticola
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Abstract Haloxylon ammodendron and Cistanche deserticola were used to study the effects of gibberellin(GA) and
chlormequat(CCC) on the growth of H. ammodendron and C. deserticola . The results showed that: 1) GA promoted the
growth of H. ammodendron, the biomass and non-structural carbohydrates per plant were respectively increased by
30.8% and 69.3% ,while the biomass of C. deserticola was decreased by 10.7 % ;2) CCC inhibited the growth of C.
deserticola , the biomass and non-structural carbohydrates per plant were respectively reduced by 19.7% and 18.7% ,

oppositely, the biomass of C. deserticola was increased by 86.6% . These findings suggested that CCC can regulate
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the growth of C. deserticola ,and increase the biomass of C. deserticola as well.
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Table 1  Soil conditions ng/g
JG% Element N P K Na Ca Mg Fe Mn Zn Cu B
% # Content 451.5 195.6 6 750. 4 1 489.6 15 828.1 4 590. 4 10 534.8 196.0 28.9 33.4 34.0
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Table 2 Impact of plant growth regulators on the growth of H. ammodendron

it B B/ cm TR / cm B2/ mm Joa B % Je BB/ em
Treatment Plant height Crown Base stem diameter  Branches number  Branches length
X B8 Control 107.6 b 104.2 b 17.8 b 47.7 b 40.8 b
H: & Chlormequat 93.2 ¢ 101.2 b 15.9b 36.0 ¢ 31.5 ¢
7% 2 Gibberellin 150.9 a 125.4 a 24.6 a 54.5 a 66.9 a

TR APARENG 7B R LSD A 9 22 53k i K (P<C0. 05) . F Al

Note: There were significant differences between the different letters( P<Z0. 05) by LSD test,the same below.
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Table 3 Impact of plant growth regulators on Chlorophyll content in H. ammodendron ng/g
Ab P J5 K 24K a 4R b M43 a/b EHE MR Mg A R R
Treatment Chlorophyll a Chlorophyll b Chlorophyll a/b Carotenoids Chlorophyll content
Xt i# Control 346.49 a 74.43 a 4. 66 197.67 a 618.59 a
& Chlormequat 357.79 a 76.72 a 4.66 220.12 a 654.63 a
78 2 Gibberellin 348.54 a 75.66 a 4.61 197.34 a 621.25 a
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Table 4 Impact of plant growth regulators on the biomass of H. ammodendron-C. deserticola
Aib 7 7 X Eig KA AL E it R AP S it
Treatment Index Photosynthetic sticks Stem Root C. deserticola Total
X} B Control YR/ (g/H 192.01 ab 166.92 b 54.14 b 34,58 b 447.65 b
E i/ % 42. 89 37.29 12.09 7.73 100
ZH:ZE Chlormequat  AE¥1&/ (g/#F) 166.88 b 109.53 ¢ 55.12 b 64.51 a 396.04 b
FBl/ % 42.14 27.66 13.91 16. 29 100
FxE % Gibberellin Y/ (g/#) 218.34 a 246.53 a 75.27 a 30.87 b 571.01 a
H A/ % 38. 24 43.17 13.18 5.41 100
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Table 5 Impact of plant growth regulators on soluble sugar of H. ammodendron-C. deserticola
b 38 5 LD A ENis i RPN S Hit
Treatment Index Photosynthetic sticks Stem Root C. deserticola Total
%} I Control i/ (mg/g) 110.01 b 86. 06 ab 150.81 b 576.71 a —
BRGE/ (g/H0 21.12 14. 37 8.16 19. 94 63.59
E i/ % 33.21 22. 60 12. 83 31. 36 100
B E Chlormequat & &/ (mg/g) 114.02 b 79.60 b 173.53 a 610. 86 a
BB/ (g/ ) 19.03 8.72 9.56 39. 41 76.72
L/ %% 24. 80 11.37 12. 46 51. 37 100
F 4 Z Gibberellin &g/ (mg/g) 169.69 a 92.28 a 128.91 ¢ 475.99 b
BB/ (g/ ) 37.05 22.175 9.70 14.69 84.19
E B/ % 44,01 27.02 11.52 17. 45 100
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Table 6 Impact of plant growth regulators on starch of H. ammodendron-C. deserticola

A 38 7 5 ik Pl Evis R RPN it
Treatment Index Photosynthetic sticks Stem Root C. deserticola Total
%} #& Control T/ (mg/g) 99.11 b 161.41 b 133.58 b 162.35 a —
&/ (g/H 19.03 26. 94 7.23 5.61 58. 81
E B/ % 32. 36 45. 81 12. 29 9.54 100
& Chlormequat 5 /(mg/g) 146.44 a 197.15 a 179.50 a 134.07 b —
BB/ g/ 24, 44 21.59 9.89 8.65 64.57
E i/ % 37.85 33. 44 15.32 13.39 100
7% & Gibberellin T/ (mg/g) 92.32 b 162.75 b 163.94 a 110.76 ¢ —
BB/ (g/ ) 20. 16 40. 12 12.34 3.42 76. 04
i/ % 26.51 52.76 16. 23 4.50 100
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Table 7 Impact of plant growth regulators on non-structural carbohydratesof H.ammodendron-C. deserticola

A 38 J7 5 ik Pl Eis R PR IR A it
Treatment Index Photosynthetic sticks Stem Root C. deserticola Total
%} HE Control T/ (mg/g) 215.08 b 247.46 b 281.10 ¢ 743.13 a —
R/ (g/H 41. 30 41,31 15. 22 25.70 123.53
KB/ % 33.43 33. 44 12.32 20. 81 100
#f- & Chlormequat & /(mg/g) 206.34 b 242.36 b 336.15 a 744.93 a —
BB/ (g/ 8 34. 43 26.55 18.53 48.06 127.57
E i/ % 26. 99 20. 81 14.53 37.67 100
7% & Gibberellin T/ (mg/g) 325.62 a 289.43 a 308.41 b 586.73 b —
BB/ (g/ ) 71.10 71.35 23.21 18.11 183. 77
i/ % 38.69 38. 83 12.63 9.85 100




5 o R K EE

2013 4F 55 18 %

151 3 15 %o BR AR 6. 4 9% .12, 6 %%, T 43 51l 95 %k B T
e MR A PR AR A IR 45 4 P e K KB W T L A
2.2%0.16. 9% s IR R RO G B ZEFF RS
PR RS K AL A P i o L 481 43 ) 20 B 5. 3 0%
5. 4960, 3% o AFLA X A R ALK PR AR 2 Al 5 4 PR sk K Ak
BTG ] 11.0% 25 R0, B &l o X R
B2~ TR AR I 45 4 P i K A4S 4 1 43 TC R0 1 L 3
A AR AR S A PR KB S P B

3 H#Hr5itie

LAY A AR OE T A KRR T A
TRE SR B B A B OF Y T A
AR ARG A AN — A B R E SR R
PR ARAF A R B2F 32U g I S AR 3 B 25 R )
Jit . I L LART A6 20 R A A 25 kPR B K 1A 0o
EN L TRV A AR AR AN BT A A A A R4
P AR ECCT L O B A A A A B
BB B0 A KRR R AR B A8 R gy e AR
SE

AN RE N RZEERK R LT Fi I
JE A P T A R IR W R ORI T A R
BRI R R M A P T ) P 0 B AR N e R R
B RE S RIE . HOCHE ST 2 B B PR AR 2R
HAF R Z BIAF AL AR A e e R, B
I AT AR AR AR ) A6 1 T IR T [ A 1) B a2
53 B 2 1t 5 22 ] 1) 400 J5 23 I 205 TR B2 52 1A K
R AR S B ] AL

R AE R Y W AR AR D SR 9 U )
A TR A R 7 98 39 A S5 R W AR K {2
PEF I 2 R RE RS HEAE P AR I DA BRI R BT
/1N | N (L O E I N A= e i/ R =
R s A R Ao ) o 2R 0 A A S A A i
RERETE R OR B RO 3 MR IR e AR R
DR 0t o 00 A R 1 ) o o R R R R X A AR A
Yy /75 EAEY) AR B TR A 1 8 B ds R g3 IS 7 AR
AR T 5 W) 2 AR BIF 58 O T Y R R, A WF ST AR
B RRF AT RE . RGEWT ST T o B 3R A R XK
BRA RN G 1 e as o3 T R I 5 LSO YR
HAVRME I . HTTEEE R BN R R AR R
AR AELAU A PR AR % AR 5 TR A R R AR A
R AR A G o AN BT ST 45 R I A S SR R
P2 A i B T A 3 O R - T B g
A AT IR PR T 1 B Al

PR A B R AL 1 45 B B 32 5 73 T
XSG FE A Wy s R R o DA O L T L 5 BRI 2% F e
JIE I K A AR 20 e 7 AN T 43 DR A e X A O
B2 AT B — 2 R GRS

5 % x o
(1] B €. 28 . 958, 5. WA LHE ™R R b E
252 e ,2011,46(12) :882-887

[2] Jiang Y, Tu P F. Analys is of chemical constituents in
Cistanche species[]7]. ] Chromatogr A,2009,1216(11);1970-
1979

[3] Wen J H, Tai H F, Xu M, et al. Echinacoside elicits
endothelium-dependent relaxation in rat aortic rings via an NO-
¢GMP pathway[J]. Planta Med,2009,75:1400-1404

[4] Jia Y M , Guan Q N, Guo Y H, et al. Reduction of
inflammatory hyperplasia in the intestine in colon cancer-prone
mice by water-extract of Cistanche deserticola [ ]]. Phytother
Res,2012,26(6):812-819

[5] JiaY M ,Guan Q N,Guo Y H,et al. Echinacoside stimulates
cell proliferation and prevents cell apoptosis in intestinal
epithelial MODE-K cells by up-regulation oftransforming
growth factor-B1 expression[J]. J Pharmacol Sci, 2012, 118
(1):99-108

(6] ARSI, FEM AL RRBOKML G & B SR ERD
WEFELT ], v Rl K 242241, 2010, 15(5) : 37-41

[7] Kondhare K R, Kettlewell P S, Farrell A D, et al. Effects of
exogenous abscisic acid and gibberellic acid on pre-maturity a-
amylase formation in wheat grains[J]. Euphytica, 2012, 188
51-60

[8] Hu X L,Lu M H,Li C H, et al. Differential expression of
proteins in maize roots in response to abscisic acid and drought
[J]. Acta Physiol Plant,2011,33:2437-2446

[9] R, (k. BE 5L, A5 SR 9 AR 8 19 7800 B SEAR AL T4
FOBUER ™ ik R BT A s e ) ], T 5 4 X Al BF 5E L 2011, 29
(3):122-127

[10] Thmmde , B g B, b 5 55 . R 2F 4 B3 500 0 & /N 22 25T 4
P PR G R R LT ], A A S 4 L 200824 (10)
146-149

C1L] B 55, XU We . 3690, 45 PROACER 2 A 0 AR AR A 1 i FLRR K AL 5
Wy BRI L) ] ARl R 2 4. 2009, 14(5) 1 76-79

[12] 4R%5. A9 A B2 S S LML Jbat o B R0k i Bt AL, 2000
117-120

[13] =G E. WY A B AL S50 R B H R M. dbnt: & S5 2 E
JiR AL . 2000:134-137

(147 R Ly A B2 S2 9 R (ML 1 22 - it 5 P -5 L it
2000:145-148

[15] Jiang F,Jeschke W D, Hartung W, et al. Does legume nitrogen
fixation underpin host quality for the hemiparasitic plant

Rhinanthus minor[J]. ] Exp Bot,2008,59:917-925



%55 B BB AT - A A R R A TR M AR R PR AR 7 A K A A Y A A 89
[16] Cernusak L A, Tcherkez G, Keitel C, et al. Why are non- [27] FEEME A SClEE fele 45, R ZE XM ARG 0 R FER S

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

photosynthetic tissues generally '*C enriched compared with

leaves in C3 plants? Review and synthesis of current
hypotheses[ J]. Funct Plant Biol,2009,36:199-213

B AW BN S AE AR Y O X AR A A TR Ak 9 43 T
BRI ], ARl K2 23R, 2011, 16 (4) 143~ 47

SR AR AE. B A FR AR B R KL E
S WESELT ). s E AR R E R, 2012,17(4) :53-57

(7PN S T SR S [ B AR A AN S e B R U
g5 (1], A E A2 23,2005, 30(17) : 1380-1383

Shen H, Hong L, Ye W H, et al. The influence of the
holoparasitic plant Cuscuta campestrison on the growth and
photosynthesis of its host Mikania micrantha[J]. ] Exp Bot,
2007,58:2929-2937

Seel W E,Parsons A N, Press M C. Do inorganic solutes limit
growth of the facultative hemiparasite Rhinanth minor L in the
absence of a host? [J]. New Phytologist,1993,124:283-289
AT AN A AR AR IR 5 A B T G R AT
FELIT. Al #2749, 2013, 18(2) : 100-104

R A AR AR MR SR T R E L]
Aelh K 2F ¥ 4]k,2013,18(3) :68-72

FREE R L BT AF A AR RN A AR I i g 4y L.
BT, 2011,56(30) : 2527-2531

EWE, EURE, B H L T ENKRKR NPLK BUREA
SAECH S [T, E 225 4, 2011.46(14) :1062-1065

A, et al. Effects of

Tlias I, Ouzounidou G, Giannakoula

gibberellic acid and prohexadione-calcium on growth,

chlorophyll fluorescence and quality of okra plant [ J]. Biol
Plantarum,2007,51 (3):575-578

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

PR E T i R i s e L)L o EDRERE. 2012, (1) 1 44-46
IR AR R IV B A5 O R A RIS AR I ROt & fE
PR R, fE¥ 2575 . 2009, (2) :41-43

Nasir K M,Manzer H S, Mohammad F,et al. Calcium chloride
and gibberellic acid protect linseed (Linum usitatissimum 1.)
from NaCl stress by inducing antioxidative defence system and
osmoprotectant accumulation[ J]. Acta Physiol Plant,2010,32.;
121-132

Zhang C X, Taabe K, Tamura F,et al. Roles of gibberellins in
increasing sink demand in Japanese pear fruit during rapid fruit
growth[J]. Plant Growth Regul,2007,52.:161-172

Gholami M, Rahemi M, Rastegar S. Effect of pulse treatment
with sucrose,exogenous benzyl adenine and gibberellic acid on
vase life of cut rose ‘Red One’[J]. Hort Environ Biotechnol,
2011,52(5) :482-487

Luoranen J, Rikala R, Aphalo P J. Effect of CCC and
daminozide on growth of silver birch container seedlings during
three years after spraying[J]. New Forests,2002,23:71-80
Rayirath U P, Lada R R, Caldwell C D, et al. CCC and
prohexadione-Ca enhance rhizome growth and lateral bud
production in rhubarb (Rheum rhabarbarum 1.) []J]. ] Plant
Growth Regul,2009,28:137-146

XA, R P X Pt 56 gt R A B AR K LT, o
[H & 2F 4% ,2012,28(10) :164-167

TR N IRE . A0, R RXN SR E D E 3 5o
AEANBE R B R [T R 8 3R 5 IR 4. 2007, 13(6)
1143-1147

WAL B E L



