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The response of Urtica dioica to different soil water on growth and photosynthesis
DONG Yi-Chen"? ,LIU Yue-Qiu'"*

1 Department of Landscape, Beifing University of Agriculture, Beifing 102206, China

2 State Key Laboratory of Urban and Regional Ecology, Research Centre for Eco-environmental Sciences, Chinese Academy of Sciences , Beijing 100085, China
Acta Ecologica Sinica 2008 ,28(10) 4685 ~ 4691.

Abstract: As an important Chinese medical herbs, how to directive cultivationof Urtica dioica is an important issue both for
scientists and farmers. In this paper, the same cuttings of this herbs grown at 5 soil water gradients, 93. 58% ( CK) ,
80.74% (T1), 67.90% (T2) , 55.06% (T3) and 42.22% (T4) were select to determine the effects of soil water content
on growth rate, biomass accumulation and allocation , photosynthetic-related parameters and our specific aim was to find the
optimum range of soil water for the cultivation of this herb, and their effect on biomass allocation, which may form a base
for the man-made cultivation in north China. Following conclusion was found. The growth and biomass increased with the
decrease in soil water at begin, then decreased when the soil became too dry. Optimum soil water for the largest biomass
and growth rate was 80.74% and a range of soil water from 67.90% to 80.74% could induce a linear increase in biomass

accumulation. Similar to the changes in biomass, photosynthetic rate, stomatal conductance, transpiration rate and stomatal
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limitation showed a first-increase-then-decrease pattern, too and out of that range from 67.9% to 80.74% , photosynthetic
capacity sharply decreased and accumulation of dry mass also reduced. Furthermore, soil water directly adjusted the
allocation of photosynthesis between above and below ground via root/shoot ratio and plant shape of height and diameter. In
the practice of cultivation, soil water control may be an effective measure for the inducement of one specific organ for a

special utilization.
Key Words: Urtica dioica; soil water content; growth characteristic; photosynthesis

SRR (Urtica. L) RIYIZ7 35 B EREA 16 Fh 6 WP 1 2%k, 0 1 SEAE B4R R AMY 1, —it
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Fig. 1 Changes of stem height, stem diameter, leaves’ area and height/diameter ratio of U. dioica in different soil water

* E P FR R /7 F| H Duncan /;iF B H K EHEMNBEERXR (n=4) , HRAFERAPEAEPp=0.05 KERBE;CK: L EFKE
93.58% ,T1, F- &K B 80. 74% , T2 . FHE & /KR 67.90% , T3 . +- & /K8 55.06% , T4, LA AR 42.22% ; F [

The letters on chart indicate the result, means (n =4) and significant difference, of Duncan’s analysis; identical letters indicate no significant

different at 0. 05 level; CK: 93.58% , T1.80.74% , T2.67.90% , T3 .55.06% , T4 :42.22% ; the same blew
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WE{E , FEJS BWTREMR . T1.T2.T3 2 M EAREL CK 440313 70. 8% 38.0% F16. 5% , T4 A HEFH i CK ZHI5
DT 47.7%,

B R+ R A KB AERE (H) 5iEAs K E (D) MILELHE , H3IA R+ EE/KE 1 H/D HE 2
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Wi BT YIRER L, K T1 ATYRER TR, b CK A 0. 1%, T2.13.T4 A b THIHRE
ML CK 2050 3 T [ 33.6% \23.5% 71 64. 1% , T4 HAEYBR BB, TR TYREZN 53 EIE
AAERL, o TL 3 T 8T ¥ & 1L CK 43I 22.9% , T2.T3.T4 4 T A TYHREE CK 455 Tk
4.6% ,1.9% F133.6% ,
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Fig.2 Comparisons of dry tissue weight and root/shoot ratio of U. dioica in soil water stress

(2) RARF R E HFEAR R L 3K s i AE 4k . B 2B K b HARE SR S TR EM LS
LML, CK AR S B KA R 34% , T1 T2, T3, T4 43 Hl Lk CK HEH 9. 4% .19. 9% .47. 7% Fl
77.5% . IATETIFASFTREEGT, BRI EMERKE TR T HAEK; T4 A4 YEEIKERE LA
B EE, HE B MREIIR, A TR T RS REERIRRE K RBUK T RTE, 1R
AR TN AR, RETTR MR F IR IR K 7 I8 B — P& M
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AR ED EBEENR, £ YRR BB TR B R A KT, R R R BRBEIAAR BT o B HL K, T
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T KE . ARSCHFFT 45 5% W W A7 K SR B RS e AR SR AT E M1 S 3 77, TR IR 52
B R 3K
2.2 REZFKGFEX FHRIROE A REH SRS B E
2.2.1 RFEEEKGZMER RREROE A RHER R
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(1) RS A R IR S K B (B 3A) ,T1 Hif A3 RE CK 4 LF 44.4%
T2.T3.T4 4% CK 414> BT 9. 4% 24.0% F1 53.2% , T4 tHREIER K, oA mE SR BEMW,

(2) MK ILFERIAE T1 HH B KA, )G FEE 15K R REET FRE(E 3B) . T1 #1 T2 4
SAIFEHCKH EFA49.7% M 19.7% , T3 F1 T4 4% CK HSKILZE B T 18.1% F163.2% ,T4 L
A HE P RERERR,

() AFELHKF S B T RS RAESER T (B 3C) 5EtAREMIIL T EELBEAHEM, T 4
FEBEHAEL, CK 4 FF-51.1% , T2 . T3. T4 4HF# BB AL CK L RKFEK 12.7% \15. 1% F168.3% ,

(4) SALFRBHE RN AERZSILE R, I YIX 7K 5328 4k 1 e 17 LB il (B AR i 5 e
3B, SR SR ELBEASE B K A e RS A T R ALEIM R . KA A T B RR S FLIR S (B
3D) 5t A E B E AL MR, T1 AL HERAK, th CK H TR 4. 4% , T2 HSFLERHIE I CK
HTFE2.8% ,T3. T4 HSFLIRHIE L CK HAH) EF9. 1% F139.7% , FK N EEERABE, T4 HK
FLIRBIHE S, MK &M T, SIL=E RS CO, TR, X e A1E WIS,

2.2.2 RETHEKGFFERTRESRTR R SENE N

(O NATER N BEESEISE, HPaHEHRE a HEE D AT MR, B4 AHARLTEK

FEMT BRI PR ERE ARSI EEL, RRSRN SR o SR b MKHE N EFEATIL A
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Fig.3 Changes of photosynthesis characteristic ( photosynthesis rate, stomatal conductance, transpiration rate and stomata limitation) of U. dioica in

different soil water content

# B P BRI A Duncan S} H B EENBERX R (n=15) , AT HRFEETE p =0. 05 X FA B3 The letters on chart

indicate the result, means (n=15) and significant difference, of Duncan’s analysis; Identical letters indicate no significant different at 0.05 level

REIE(E 4A,B,C) , B CK £H38h1 19. 5% 14.9% Ff10. 6% , T2.T3. T4 tHM43%E a S8 1L CK NfHEZHE
A FRE0.4% 26. 4% M1 27. 4% ;3R b S & H CK 1435 TREO. 7% \32.5% F134.3% ; K E N RS &£
. CK 43 e 8.7% \21.7% F121.8% ,

(2) BRI E a/b AR HIES /KRR TR EFH(E 4D) , Ko CK 4 a/b $E 5K, T1. T2, T3
T4 41 a/b HAFEZ EFH4.0% 6.8% 9. 1% F110.5% , H43FE a EEAER N, HE3E b EEEERIK
£ HESRILRBTHAERANERER, B/AKSEE4 Chla/Chlb AL, KSR o BAH
B, TAERK 7340 Chla/Chlb HABZEALZEAN, BB 4R E b BOEUR, B HA T 2MHE TSR b 25 T RIK
FEEACRCRIRIE T FIE 2, T Chla/Chlb HfE B FHRIEEA, b4 R b MG K «a BASZAMGE, MYES
BRI E b S BRI R E o SR, THREXKAME KNS 2R R,
3 HigE4%ie

ARRRN, BER/KSIEERTEAR, EYORE RN ERSEERRENEYER R
B ERESERT . IWESREN, KT EIER SRS BUE YA MR, B EH KT BRI
MRS, BTt S ERERAS AR BEES . FiE RS K BN TR R 5
BRERMEKEIEHIAE TI £ T2 4, A KEEHB, CKH(93.58%) Ka&HxARE BEKERTI A
(80.74% ) &%, AT YINEEERE T REEENN, AR LER TE TR UKEKR . Sk
FHREK BN ESERSZAHEZL, RHXFEREAREBAKN . §ERESFFEIIN, 3RS MK
EMHSILEE, REDLASMAERER, ETEmEYERE" . SHRIR K AHSESEKT TL 4,8
BRI SRR R BB RIS, LR R E 2B, RIVESMTPE A LR AE K B TR,

MREHR LE H/D v A1 1D) , = 2K AR R AR IR = A g K, CK 4 ( 135K & 93.58% )
HE RS, MRE R, M E BT TI(HES/KE 80.74% ) fl T2( HIEE/KE 67.90% ) . TYH =&
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Fig.4 Changes of chlorophyll content( chla,chlb, Carotenoids and Chla/Chlb ratio) of U. dioica in different soil water content

# B P B FROR FI A Duncan AR H KFEMBERR R (n=4) , HAFHFRREUETE p=0.05 KEABE

&F T1 4, TS T1.T2 SRS T, A K= 8 FRE . TkEB2 (/D) FxHER T1 F1 T2
4, BRED M, e K BRI AR TR T, EI, 75D ST R SRS R B SRR AR A, 3
JE— BRI B K A RE TR B A K B OB, B I 7K R B % SR AR AR B B N B — &
FO: =9

AW RFY, TR S R BB ERMSILSENA S SREZSIBHEHE L,
R4 Farquhar A1 Sharkey"! BWL& , R 24406 A5 % (Pn) FHIE] CO, ¥ (Ci) A4k Ty 0 AH IF], W B 4008,
HATLBREHE (L) K, AT IAR A EEN TR EEGSILIE(G) BN, MEKR CO, WKkEME
B AR TT IR, SFL R (L0 , T A 8 e AR 17 0 B T - P 4 S TR B T BRI . AR RS
KA A % R S FLRREHE AL 4 B IEFR, (HK 4 e T S e 596 AR i 3
RBE L WERRMRNERELR, B, BRI T, SILSE (6s) FRTEAESE(Pr) 3
AR, ZEARSME T, EAREERE . BRI ERMSILSEFE LB RAELL,
[5] Bt < FL R S K 43 B B TG L T, (B R 75 78 HA B R , B L 0 ] A o — 2 B 5T

ETEE THSRAR S BN TREZEMCAEANET, FZMARN TEI B AHRESE
BEHREE = — R TREEESEM S RN 2T 25 BB B e R Wik ExE, 1572 6 25
R, BRI E G BIEE, A EHE™ , A b SRS AR K S 158 T Chla/Chlb H(ERE K 408
BHREIETI AR , BSR4 e R U, — BB M E RS E b R E a L9 8
B8, F LMBIE A7 FRIO IE B 36T , X B SRR BT T 2 miplel. BhgiRnEm, TREWET,
M B 45 Z e , Chla/Chlb H(E TR Wi AR S XL I BFSE & 3, Chla/Chlb [UEHARE  Wh
BoEE, TR RE o b REHT FE S BN ERRABRERRM™ . 7 AR RIS B 6
B AR A2 Rk B 2 & B AR R, B R IO H 2K 7, K 4 Bsa T B A i Rk
SR B AR E 1, SR A ERAN SRR,

SEByh , H K45 80. 74% ) T1 ISR AEK & YR SCHEE RS GRS BSEE
75 5 S B, BV HERRERE KR ENKS &4, B, CK HERTEMBOCMERITREERSE
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BB R T T2 41, (A LR AT RHE T A1, CK S JRALA T2 41850 B b S R K K A, T
PRI CK 41 G 00K 5258 2, B I, 76 9% bt 7= o, 04 A 0 385 1 38K 4325 B SE 2 67. 90% 3
80. 74% HTEEIZ P, SRR BE T BRI = T EL T HIXRA UK B

AT A 5 R, W55 AT AW, DU 5 A A M, WPk T LA e 5538

(1) itk K& A MBANAEFRER SRS LR KA R R E R A RS AR 7
B AR A TTERTE A K BB R 250 0 TG SPBRSRRAE S0t K Pk W B E R AR AR
SRR

(2) WHRBGHAE LB (/D) oo 40, BRI AL B SERR  F)  SK 3 8 PR, S0 o=
BB BT SR, IR BB RIS B, A R TR R R R

(3) SrRERRs E30 T R RB R UM, R E K A B ek B Ak P
TEHALTFBATACTRO K S AL, At K AR R O S5 R 8., 7 A P G L SRR R L1
A LR

(3) K58 SE T T 40, 53 R SRRk A T R TR B 0, U O TR, Ak
67.90% ~80.74% My 174 T R HEBR AU R BU AR AR 0 A, TTBLA BB BB AT 1
HE 0 9 , LGS IR A8 PR b 0 B P

References:

[1] HeSY, Xing Q H, Yin Z T. Flora of Beijing VOL. 1 (revised edition 1984 ) , Department of Biology Beijing Normal University. Beijing:
Publishing House, 1984.9.

[2] Preston C D, Pearman D A, Dines T D. The New Atlas of the British and Irish Flora,Oxford; Oxford University Press, 2002.

[3] GuanF. Medical studies on plant of urtica L. , Journal of Harbin University of Commerce ( Natural Sciences Edition) , 2006, 20(3) ; 14 —16.

[ 4] Schottner M, Gansser D, Spiteller G, Lignans from the roots of Urtica dioica and their metabolites bind to human sex hormone binding globulin
(sHBG) , Plant Med, 1997, 63(6) : 529 —532.

[5] HuJF. Studies on Effects of Fertilization on Plant Growth and Nutrition Composition of Urtica Dioica, South China University of Tropical
Agriculture, master’s degree paper, 2006.

[ 6] Saith K, Kikuirl M, Ishihara K. Relationship between leaf movement of trifoliolate compound leaf and environmental factors in the soybean canopy.
Japanese Journal Corp Science, 1995, 64 . 259 —265.

[7] YaoQQ, Xie G S. The Photosynthetic Stomatal and Nonstomatal Limitation Under Drought Stress, Chinese Journal of Tropical Agriculture, 2005,
25(4) . 81 —82.
Shan L, Xu M. Water-saving agriculture and its physio-ecological bases, Chinese Journal of Applied Ecology1991,2(1) .70 —76.
Wang Y L, Xu Z Z, Zhou G S. Changes in biomass allocation and gas exchange characteristics of leymus chinensis in response to soil water stress,
Acta Phytoecologica Sinica, 2004 ,28(6) ;803 —809.

[10] Xiao C W,Zhou G S. Effect of simulated precipitation change on growth, gas exchange and chlorophyll fluorescence of Caragana intermedia in
Maowusu sandland, Chinese Journal of Applied Ecology, 2001,12(5) :692 —696.

[11] Farquhar G D, Sharkey T D. Stomatal conductance and photosynthesis. Ann. Rev. Physiol. 1982, 33, 317 —345.

[12] ChenJZ, Liu G A, He Y Q. Effects of soil water status on gas exchange of peanut and early rice leaves, Chinese Journal of Applied Ecology,
2005,16(1) :105 —110.

[13] Smimoff N, Colombe S V. Drought influences the activity of enzymes of the chloroplast peroxide scavenging system. Journal of Experimental
Botany, 1988(38) . 1097 —1108.

[14] Cheng Z H, Meng H W. Stephen A Rolfe, Julie D Scholes, Impact of water stress on stomata conductance and photosynthetic pigment content in
tomato plant, Journal of Northwest Sci-Tech University of Agriculture and Forestry, 2002,30(6) ;93 —96.

SE 3k :

[1] Bt FHAE, FHE, %, AL5EMR (L) JLRRAZ AR, I3 LR A, 1984.9.

[3] 34, %. SRREDZE FFFT, /R A2 ( A AR ,2006,20(3) : 14 ~ 16.

[5] S8lHE MAEX S B RRA K & B AEFRARNBEIE | B-H 2 A0e30]. R HER L k2, 2006.

[7] BRECEE,WHBOK. TRME FHATERNSILSIESILRA. SR, 2005,25(4) :81 ~ 82.

(81 (i, 8. FAR B A A AT, LA 224, 1991,2(1) 170 ~76.

[9] EX, VFIREE, /M. KGN LB AT AR B S S AT OB . A2 A523R , 2004 28 (6) :803 ~809.

[10]  H&EE, I M. B R0 ERSLAH & K RS SR SRR K B 2 FL R W R PR A 2524, 2001 ,12(5) 1602
~696.

[12]  BREH, BEZR, MER. SRR PRI LA R RS A SRS BN, I A2 ,2005,16(1) 1105 ~ 110,

[14] BER,EHC, Sephen A Rolfe, 8. KSHEXEHM A LEREGEBRIPA. FILRMBHEREEM( ARBIEER) ,2002,30
(6):93 ~96.

hitp : //www. ecologica. cn



	10a67.pdf
	10a68.pdf
	10a69.pdf
	10a70.pdf
	10a71.pdf
	10a72.pdf
	10a73.pdf

