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Analysis on the growth strategy of creeping stem in Vitex trifolia var.simplicifoli

adapting to sand burial

ZHOU Ruilian*, YANG Shude, ZUO Jincheng, WANG Yanfang, LI Qifang, HU Dechang
School of Life Science, Ludong University, Yantai 264025, China

Abstract; Vitex trifolia var. simplicifolia is a good ground cover plant and sand binder for coastal sandy land; it has a high
tolerance for salt and drought and, in its natural environment of sand dunes, it is often buried by blowing sand. In these
experiments, basis on the stolon length of V. trifolia, the four level of sand burial treatments were set up as no—sand burial,
light sand burial (1/3 stolon length) , moderate sand burial (2/3 stolon length) and severe sand burial (3/3 stolon). The
different lengths of stolon were buried to two different depth, to half the plant height or to the full plant height, to show how
the plant maintained growth under different levels of sand burial. Plant height, lengths of stolon and adventitious roots, the
ratio of stolon dry weight (DW) to total DW, and the ratio of shoot and leaf DW to total DW were recorded. Normally,
stoloniferous base and middle section of V. irifolia grow slowly, the top of the stolon grew fast . The results showed that

during 20d treatments, there was little difference in the growth of stolon from the basal area to the middle section of the
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stolon between the control (4.1cm) and light and moderate sand burial groups (4.5 cm). However, there was larger
difference in the growth of top of the stolon between control and half and full of the light and moderate sand burial groups.
At top of the stolon, the stolon was longer 1.5 to 3.1 times in plant under half and full of the light and moderate sand burial
groups than that in the control. While length of top of the stolon under half and full of severe sand burial was shorter by 12%
and 13% than that in the control, because apical section were covered. In 20d, many adventitious roots were observed in
the stolon under half and fall light and moderate sand burial but not in the control; adventitious roots were also limited in
plants under half and full severe sand burial. At the same time, the ratio of stolon DW to total DW increased, peaking at
half and full severe sand burial ; the ratio of shoot and leaf DW to total DW decreased with increasing of sand burial level.
This study indicates that the apex of the stolon of V. trifolia is important to growth and plant survival under sand burial.
When sand burial did not include the apex of the stolon, adventitious roots were produced along the stolon under half and
full light and moderate sand burial. Those new adventitious roots helped plants to absorb more water and nutrients from soil
to maintain water balance of shoot, and to support the shoot growing up. Growth fast of top of the stolon and produced
adventitious roots maybe a key for V.trifolia to avoid being further covered by sand. When the full plant was covered with
sand under half and full sever sand burial, the strategy of the plant in adapting to sand burial was that leaves under sand
died and the material in the leaves was transferred to the apex of the stolon; however longer full sand burial results in death

of the plant.

Key Words: Vitex trifolia var.simplicifoli; growth strategy; creeping stem; sand burial; adventitious root
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Fig.1 The growth dynamics of the stolon of V. trifolia under different level treatments of sand burial
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Fig.2 The growth dynamics of the stolon of V. trifolia under different level treatments of sand burial
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R1 TRBEEFENSIBELMEIRTAMNEBHEAIZLAERERDT

Table 1  The growth dynamics of the adventitious root in the stolon of V. trifolia under different level treatment of sand burial

i - W %E#ﬁiﬁ‘ﬁ EPE#:@ H L ETE%@ TTE%@ il el
Site Time/d Control Light half Middle half Severe half Light full Middle full Severe full
sand burial sand burial sand burial sand burial sand burial sand burial
) ZE AR/ em 0 0.0+£0.0 0.0+0.0 0.8+0.2 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0
Stolon bottom 5 0.0£0.0 7.3£0.2 7.4+0.6 0.0£0.0 1.8£1.2 1.2£0.1 1.8+0.5
10 0.0£0.0 9.4+0.7 11.0£1.4 6.5+£0.7 5.7£0.9 1.8+£0.4 3.1+0.6
15 0.0+£0.0 9.6+1.6 14.8+0.5 6.8+0.2 13.3+0.3 10.5+0.5 11.8+3.7
20 0.0+0.0 9.0+1.7 14.3+2.3 6.9+0.2 14.3+3.8 10.7+0.4 12.3+3.8
R ZE P/ em 0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0
Middle of stolon 5 0.0+£0.0 0.0+£0.0 2.8+0.6 3.8+0.6 2.3+0.7 0.8+0.6 1.5£0.4
10 0.0+£0.0 6.1+1.1 8.6x1.1 5.6x1.1 9.0+0.5 5.1x1.7 5.8+£2.5
15 0.0£0.0 5.5+0.7 11.0£0.5 7.8+0.5 9.1£1.3 9.1£3.2 7.8£2.6
20 0.0£0.0 5.6+0.6 12.0+0.5 7.5£1.0 13.1£3.1 11.1£1.4 8.2+1.2
MAEZEDH/cm 0 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
Top of stolon 5 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0
10 0.0£0.0 0.0£0.0 1.5£0.3 6.8+0.4 0.0£0.0 0.0£0.0 0.0£0.0
15 0.0£0.0 0.0£0.0 7.4£1.2 7.0£1.2 0.0£0.0 3.1£0.3 0.0£0.0
20 0.0+£0.0 0.0+£0.0 7.6+0.3 7.6+0.3 0.0£0.0 7.8+0.8 6.1+1.3

*2 AEAEERIEMEIBIIBLE20d EHEFHFAE HEMAERERKEMNSAERKELR
Table 2 Comparison of the total amount and net increase of stolon, shoot and adventitiousroot in the stolon of V. trifolia at 20days after

treating with different level sand burial

(EES5:] R ZE GBS
Stolon bottom Middle of stolon Top of stolon
VO3 Ab
Treatment of sand burial 20d K/ cm Y em 20d K/ em i em 20d KJHEE/em K em
Lengifl 20d Net growth Length 20d Net growth Length 20d Net growth
ASB ASB ASB
%t & Control &S 13.0£1.7 3.0x1.1 12.4£2.5 6.9+1.9 3.75+0.9 3.80.8
GIES 31.5+0.7 5.0+1.0 25.0+2.8 4.1+0.9 52.5+4.2 14.049.0
RER 0.0£0.0 0.0£0.0 0.020.0 0.020.0 0.020.0 0.020.0
R 3% S 14.7+2.2 2.4+1.3 12.8+0.9 3.3+1.2 6.6%1.5 43%1.5
Light half sand burial GBS 25.5+5.7 3.7+1.7 27.5+7.8 3.5+1.0 85.0+3.2 35.2+17.3
NER 9.0+1.7 8.6+2.3 5.6+0.6 5.5+0.7 0.0+0.0 0.0+0.0
Uz &S 14.5+1.0 3.6+1.5 12.7+0.7 5.2+1.1 7.0+1.0 4.1£1.5
Middle halfe sand burial GBS 26.7+7.4 4.7+3.3 25.5+2.8 4.0+2.2 88.5+3.2 58.0+15.6
AER 14.3+2.3 14.3+11.2 12.0+0.6 12.0+0.6 7.6+0.3 7.6+0.3
R ks 13.42.3 3.4x1.1 11.4+3.8 5.0+2.1 4.5+1.0 3.8+1.4
Severe half sand burial GBS 22.5+1.7 2.5+1.0 25.8+7.8 3.2+1.5 31.8+5.2 12.0+6.7
AER 6.9+2.3 6.9+2.3 7.5+3.1 7.5+0.2 2.9+2.2 2.9+1.5
R Al &S 12.9+1.7 3.4+0.7 4.2+1.1 3.3+1.2 8.1x1.8 4.1+1.1
Light full sand burial GBS 26.6+3.6 5.6+3.2 22.3+4.0 10.9+0.9 73.3+9.3 43.4+8.5
AERR 14.3+3.8 14.3+3.8 13.1£3.1 13.1£3.1 0.020.0 0.020.0
A 5% 11.5«1.1 2.6+1.3 11.8+3.2 6.6+3.3 8.5+1.9 6.1x1.4
Middle full sand burial T 22.8+3.4 4.3+0.5 22.8+2.6 2.8+2.7 70.8+6.1 45.5+10.4
AER 10.7£0.4 10.7£0.4 11.2+1.4 11.2+1.4 7.820.8 7.820.8
C:f el Kisk 11.4+0.9 2.1+0.8 8.3+1.7 2.7+1.4 8.2+1.9 5.4+1.5
Severe full sand burial GBS 23.5+3.8 3.3+0.8 23.4+2.2 2.5+1.4 36.2+3.8 13.3+2.1
ANEMR 12.3+3.8 12.3+3.8 8.2+1.2 8.2+1.2 6.1+1.3 6.1+1.3

B Ry vb B 43 s ASB : after sand burail
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Fig.3 The growth dynamics of the shoots in the stolon of V. trifolia under different level treatment of sand burial
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Table 3 Comparison of the ratio of the stolon to total weight, the ratio of shoot and leaves to total weight, the ratio of adventitious root to total

weight in the stolon of V. trifolia at 20days after treating with different level sand burial

R ZEIE HEZET R 2E O
VO b P Stolon bottom Middle of stolon Top of stolon
Treatment of sand burial 2%/ RE M/ EE W/EE 2/ RE M/EE W/EE 2/ RE M/EE W/EE
Stolon/P Stem/P Root/P Stolon/P Stem/P Root/P Stolon/P Stem/P Root/P
X H#& Control 33.86+3.3  66.1£3.10 0.0£0.0 34.5+0.9 65.5£0.9 0.0£0.0 34.41+4.2 65.6+3.3 0.0£0.0
B2 PEAEHT Light half sand burial 39.1£13.3  433x13.2  17.7:154  44.2+75 55.2+1.8 0.54£0.8  44.0£6.3 55.9+6.3 0.0£0.0
il Middle half sand burial | 46.6£9.2  46.2+8.4 7.1£2.8 57.8£10.2  33.6£7.2 8421  439+72  56.0:6.1 0.0+0.0

T Severe halfl sand burial | 41.221.2  55.8+5.0 2.8+03  50.5:1.8  44.5:6.1  48:12 56347  43.6£32 0.0£0.0
R4 Light full sand burial —~ 62.8+14.5  35.2+10.1  7.5¢1.3 = 41.6£6.3  60.2:9.1 3.0:1.2 364284  63.5:8.5 0.0£0.0
HijiE 4240 Middle full sand burial =~ 64.9+13.4  37.7£10.1  3.3x1.2  50.7x13.1  48.0:83  42:0.9 = 48.5:14.1 584123  0.0£0.0
T 440 Severe full sand burial |~ 69.0¢5.8  30.9+5.8 0.0£0.0  76.9+2.1  22.4#12 2608  541:92  48.6:87 2.10.7
2/ BE (RZEZEE/HREIH (Ratio of stolon wi to whole plant wt (Stolon/P) ) ; W/ BH (R H/HibREF I (Ratio of stem wt to whole plant w. ( Stem/
P)); M/ MTE (RERE/ ST L (Ratio of roots wi. to whole plant wt.(Root/P) ; P-plant B H b1 fi;

3 itit54iR
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AR A 38 22 A A P B i S 2l AR v s R A VD3 4 ) 25 (SRR ) Ay e
AR A AL A2 | 5 T AR A RO AR A2 VD I, DR e 28 T o e GRS gl e fp AR 1, (2) b s fie
Y PR LK I AER , SO TRREZEEA MRS SEMERER ™ AR, K EEY
RU AP RS A7 AER A SCH 72 D TE R ) 2R R p IR 2 b LS | Vb T R 2R PR A o T 5 5
I HOCSERIRES, JUHORIRIEA YD N IS AR BRI E LRI ER . TR AERA
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Py (R WF T FE , TR AR VPSR 7 22 A S 3R B VD IR 28 F L (62.8% ) AR VDR (o7 A i o
H(61.85%) KFHEEEHE (39.1%, 55%) (3 3) , UK TR K 5 (43.4 em) KRFREEI(36.2 cm)
(%2), WL, EREZEAERSEAZVPHIEO T, TG 2 v M R 3 2 VD 35U J3E (1% 1% Jon 359 o v 34 5 38 42 o
SO 2R AR PR R R AR SO BV G R E A T AR KRR TR RESM AT
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UEAh, i EE LI 2 0, T > HHLR 4 M Ak HE 45 5 4 ) 2 TR A AU e AR L3z 9, 0 2 4 ) 2R 25 e
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B, FELE 19 5 B 52 A0 RN IR B AR N A (4 ) 25 P 0 AP e 2 | B0 ) 25 b B SR oI, 4 R 2500
EEFEHR RN ZE T, (H T U0 B AR B ) ) ) 25 2R T A0 e A R DA T el T30S 25 2 (v B &4 e 1 2 4 -
SRR, [RIRS ) 2 S 1) TRk A ) T A AR AR e A S SO R 25 K A AR g | R o A A it 2k
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