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Specific leaf area and leaf dry matter content of Nitraria tangutorum in the

artificially simulated precipitation
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Abstract ; Specific leaf area( SLA, leaf area per unit dry mass)and Leaf dry matter content( LDMC, the ratio of leaf dry
mass to fresh mass)as important variables in plant ecology, scientists research leaves traits mainly by the SLA and LDMC
because they are associated with many critical aspects of plant growth and survivalin different environment and they are can
be simple measured. In this paper, the typical plants Nitraria tangutorum leaves was chosen as research materials, and
according to years average precipitation of Dengkou and plant growth regulation, designed the two precipitation enhancement
period (May to July, August to September), each precipitation enhancement period set two rain enhancement gradients
(72.5mm/ year (50% ) , 145mm/years ( 100% ) ), conducted the artificial simulation of precipitation enhancement to
natural Nitraria tangutorum shrubs. We examined changes of SLA and LDMC of Nitraria tangutorum leaves during growing
season in 2012 and 2013. The results showed that the artificially simulated precipitation ( B/C/D/E treatment ) added SLA
and LDMC of Nitraria tangutorum leaves, at the same simulated precipitation period, effect of SLA and LDMC in 100%
treatment was greater than 50% treatment, however, there was no significant difference between tow treatments in the same
simulated precipitation period; SLA response to simulated precipitation in the early stage of the growing season was

obviously, on the contrary, LDMC was sensitive to simulated precipitation in the late stage of the growing season. The same
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treatment of two years, the net added ( precipitation treatments minus contrast) of SLA and LDMC of leaves in 2012 was
greater than 2013 ;the relationship between SLA and LDMC in 2012 was significantly negatively correlated, but in 2013 it
was not significantly correlated although the relationship was negatively correlated. In the context of future in rainfall
creased, SLA and LDMC of Niiraria tangutorum leaves had strong ability of adapt and coordination to rainfall increased and

it cloud adapted to the environment by changing leaf traits in the different growing seasons.

Key Words: artificial simulation of rainfall ; Nitraria tangutorum; specific leaf area; leal dry matter content
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T X K A R B AR N7 ARRAR LR — AN B K A i AR Bl 2R AR R A K DT R
BT B AR D | 2 TR A B UG T R R X R ke 4Bk fbmi 1oy B i iy e 5 SOG4 )
I AR GBN i — RIESR AL T — S84 2 fi | C AT WIFFE 8 ) T 52 b DX A 25 3R G000 A R e RIS e
R T R R MR

FE ) A 25230 S AF 5T — L BB I K PR S 4R AT S A K R 7 B 1 T LM B0 B 00 i R
AR, TR IR B A AR R AR A I R R S R A A K SR R A R B TR RE 7 R
B0 B A TS I IS AR AL BT A AR AT SR L R (SLA ) St e B AR T R R 2 — Rk
HPIARBCGR IR AR S0 F T SLA SAEY A A KR AR 7R 54T B AT 2R, RS2 IR 42 % S [) A 355 11 3
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Fon R T R R R RS E A LU, O HL, 5 SLA AHEE , LDMC BAT 5 T 14 A

AL VAT ARAE ) (R BT 5, U AN [ AR B, F 98 I - SLA 5 LDMC X AN [R] 3 F 4b 2
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11 H,100%) (£ 1) (AICE X B C 4B A K FFTHHIFT ;D E LB LRSS IR o SOt b E
TR PRI 1 53K 2, BTSN 2012 4E 5 A 25 HITHA,

X1 AEKEEMPTHE/ mm

Table 1 Average supplemental precipitation every month for different treatments

R A R A/ AR
Rain addition treatments The rain amount added every tim The rain amount added every year
A 0 0
B/D 18.125 72.5
C/E 36.25 145.0

A XFHE BT 0% ,B. 5 H 25 H—7 A 11 H W 50%,C. 5 H25 H—7 A 11 H ,#F 100%,D. 7 A 25 H—9 A 11 H ,#¥F 50% ,E. 7 A

25 H—9 A 11 H ¥ 100%

R2 ERUETAE

Table 2 Time of artificial simulation of rainfall

TR &b
. E_T_I:JALIE 5 H May 6 H June 7 H July 8 H August 9 H September
Rain addition treatments
B 25 H 11 H 25 H 11 H
C 25 H 11 H 25 H 11 H
D 25 H 11 H 25 H 11 H
E 25 H 11 H 25 H 11 H
2.2 SLEFRHERE A
2012-05-21

SRR LR I BEAIL X ZHHES B FE A — A B
1% 12m BYEHE AR 113.04m” , B FEHL P AA — SR
SRR DAL, H P AR 7 3—5m Z (8], & BEAE 1—
2m Z ], A 1l R A ORI AR ABL A b 2 ] 1% ) B
/0 5m, DL/ A M 22 6] B A B4 38 s ) 7R
6:00—10:00 Z[A] , 3 5 FH 7K e 3 #F B T K 3, 3
TR A R e IAmE s & | AT AR R H T 5
i DX AT (3 7KK, 2R e Mt D B R R K I
YERIIHESD (A AE R K B b S A Bl . T
TEAAE ) B AW XE LA 22, DA I TR e R P i 1 43
AR BEARRL R /INIE AU VDA, 25 I 25 A
IR SRR, FEHR P B AL X 2 HES
2.3 HEEEIKE

FH B E R S50 PN RV R IO B A | HRORE
W 4y & 0—10em , 10—30cm , 30—50em, %% A H #f
A B, AFIISEEGE 105°C AR HE T 240 FRE, B
LHCF AR RIS KR, SO RIS K AERK
KRS KE,
2.4 SLA F1 LDMC B 5E 7%

L 45 1:1000

N
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B 1 #tmigE

Fig.1 Distribution map of sample plots
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a AT (em®)
A T (o)
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M= b e ()

2.5 BHEaHr
KH EXCEL & SPSS16.0 #4817 a1t 0 4 . R e/ i 35 25 59 3% (1LSD) Fb e il it - SLA Al
LDMC X [F) 438 R Azb FH 0 7 F16) 22 55

3 HREHS

3.1 IR RARRE N S RIS K

S Hb R AR A A 1t A5 R R T T ML B2 E ISR e VBRI S5 O B TSI I R R, TS
S R R AE R ZEEA T BRI RO AR K ZE I AR BE T B AT 40T (26 3) o SRR M SRR it 4 v
£ 6—7 A r,2012 47 6—7 H R 2 5 A AL K R TR 1Y 81.2% ;2013 4F 6—7 H R & 5 B K R 5
[ 79.5% , 2012 4FA KRR B R 211.6mm , H i S50 T 1 2 45 F- 2 BRI i 66.6mm ;2013 442 K 2
AR AL T 2 AR N i 71.5mm, PG AL 52 Ml DX R RN 28 9 308 s M OS5 2 T R 2 3 S0 A B T
FELER ZE S R . ASSCE B A SLA K LDMC 275 DL F KRR 3 5 500 T SEA7 I 5E 1

R3 NIHM 2012 £5 2013 FRAERE/mm
Table 3 The natural rainfall of plots in 2012 and 2013

AEGY 5A 6 A 7H 8 A 9 A BES
Year May June July August September Total
2012 14.9 48.3 123.5 6.7 18.2 211.6
2013 7.9 30.7 27.7 7.2 73.5

FECH I, Lh0—50 em HARVENFERIRZRAFFRARFCRA — @ MRF M A 3CH 0—50em +
o =2 AT T (2 4) o 2012 4F5 2013 AF AR FTAR LR 2% J2 55 /K G AR e 0 IR [R] s [ — Ak 2t
M K R B TR A S A R

R4 KM 2012 F£5 2013 FHESKE/ %
Table 4 The soil moisture content of plots in 2012 and 2013

Rlapist) 2012 2013
Rain addition treatments 0—10cm 10—30cm 30—50cm 0—10cm 10—30cm 30—50cm
A 0.42 0.48 0.55 0.30 0.47 0.52
B 0.45 0.88 1.91 0.31 0.74 1.78
C 0.46 0.73 1.89 0.33 0.69 1.89
D 0.58 0.93 1.79 0.49 0.89 1.73
E 0.64 0.99 1.86 0.47 0.96 1.39

3.2 R[FEIBTHTABE N FI R SLA HeAR

2 FE 3 43500k 2012 4E5 2013 4RI A SLA Z84RHE 00, /T LAF 12012 455 2013 4F, Tigh K2
AT T 2 2 K 2 IR R, 1009 4 AR TR T (R A SLA #8785 - 509% 4 FE, 2012 4F 45 HA T AL 3 11 4
M SLA 5% I 22 55 .35 (P<0.05) 5% 7 7 18 H, [l ief S 384 R 1% 9 S b B 22 [ 22 S R @ 2, SLA Wi HH 3
7E7 A 18 H i T 7 A P AR A K EE RS RIS, 5 B tah T A RSP A K SER I LT, it
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MR B K (P>0.05) , R BT 100% 2038 AT DL 38 il it B SLA AR Z2R B K 3% SLA B2 1R
/o SLA WM BIAE 7 H 18 H {832 KIRFER IS4/
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Fig.2 changes of SLA during growing season in2012
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Fig.3 changes of SLA during growing season in 2013

542012 4FE 5 2013 AF &5 T A0 B A9 141G 0 E (A3 W AL BE - X AR L T RLUE 2012 4E 5 2013 4F
100% Ab 3 SLA 38 IMEER = T 50% 403 Bk 9 A 4b, Toit A K ZE i WG i i 2 A K 22 e W W, 45 H 3 5
557 K(18 H) MM F SLA #B FHAFRATES 1 K (10 H) . 2012 4=, HH 15 FRBS EE | AS [ 48 § HF 30 6% 1 ) -
F SLA Vs e (F391E) B AbFE(25.43 em®/g) b D AbBE(17.25 em®/g) 4 i11 37.4% , C 4b#(36.58 cm’/g)
e E AR (22.95cm?/g) B4 59.4% ;2013 4F B AbFE(13.24 em®/g) [ D AFE(9.64em®/g) B4 37.3% , C b3
(16.88 cm®/g) I E b (12.25 em®/g) ¥4 37.8% , WA ZT &, FIAIT - SLA X AR 4 2 Fir I 18 R 14 e
IO B INBH S s AR BRAR AR 5, A [ G RR AR B 2012 4F SLA 38 infE = 1 2013 48,
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£S5 2012 F5 2013 FHEFHAE SLA HEME/ (ecm?/g)
Table 5 The net added of SLA in rainfall treatment in 2012 and 2013

i 2012 2013
Time B C D E B C D E

06-10 6.44+1.76 8.92+1.44 5.93+1.39 3.23+0.58  10.11£2.61  15.53+2.07  3.31x1.68. 3.99+1.92
06-18 14.83£3.48  17.1123.40  3.55x1.44 6.29+2.08  12.45%2.71  17.772.84  4.19£1.22 2.78+1.91
07-10 18.19+1.12  28.02+1.46  15.57+1.14  17.99+1.28  12.14£2.09  13.92+1.43  1.10£0.26 0.53+0.86
07-18 62.25+7.15  92.26£4.26  65.39£7.76  53.72+3.57  18.26+4.30  20.30%4.75  5.63x1.24 6.09+1.86
08-10 5.29+1.29 4.22+1.66  14.87+2.08  28.18+1.01  4.54x1.07  6.60x1.23.  7.79+1.86 11.77£1.77
08-18 10.64£1.30  21.0322.94  31.57+3.52  43.60x4.34  1.41£0.45 4.12+1.19  10.1122.73 15.53£3.65
09-10 11.24£1.89  12.39£1.80  12.67+1.09  14.70+0.09  3.04x1.35 5.15+1.13  13.86£3.73 14.68+3.18
09-18 2.97+1.46 4.41£2.41 9.87+1.78  14.33x1.15  6.4322.04 6.52+2.55 6.78+1.59 7.01£1.21

3.3 ARFEBEFALFER (gl LDMC H#

2012 4F 5 2013 4, JCie AR K ZE T IH IV A 22 K 2 e ARG W, 45 1 I AL B T ORI 5 LDMC 4B i 2
TXTHR(P<0.05) , LDMC X 1009% 3% FR &b 25 i e 7 755 T 50% Ab#E (& 4, & 5) , R 3 - LDMC A8 46 %F
10093 W AbFH T AUk A= S mT 5 AR R 2 i 10 ) e 30 38 W 19 45 A0 3L 22 1] LDMC T i 2% 22 5% (P>0.05) ,
VLA A A B B, LRI R LDMC 7E 100% 38 Fi AR 55 509 14 FR A0 31 8] A 35 21 ik 2 22 57 197K
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Fig.4 changes of LDMC during growing season in 2012
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AT (R 6) Y F G LDMC S B = T HE PR ET, 2012 4F  AH [R5 FR A BE | AN [5) 18 W9 B399 %) 11 o) o e
LDMC 38 {E (SF341E ) B 4 # (0.038g/¢) tb D 4bBH (0.048g/¢) I /N 20.8% ,C AL B (0.041g/¢) kb E Ab#E
(0.051em®/g) I8/ 19.6% ;2013 4, B A FH(0.025¢/¢) Lt D 4bH(0.046g/¢) I8/ 45.7% ,C Kb FH(0.026g/¢) L
E 18/ (0.050/¢) 1/ 48% , B KM , AR A LDMC XA K 25 5 109384 RN A i o7 50 B 48 St 4 Bm AR
AT, AH XS AR 2] 2012 4F LDMC e & F 2013 4,

3.4 [l F SLA 5 LDMC Z X &

JEET SLA 5 LDMC Z [8] {56 F& , X} 2012 4E 5 2013 4F ff 45 48 7R 40 B8 1 ) 0t B SLA #1 LDMC 3 £5
Pearson AHSCHESMT (6 7) . AI%N,2012 4F5 2013 4F HH - SLA 5 LDMC 7£ 2012 2 B F ALK R,
TE 2013 4E AR B AAHOCOC R  (HA AR 2 |
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R 6 2012 £5 2013 F£IEHAIE LDMC EIBNE/ (g/g)
Table 6 The net added of LDMC in rainfall treatment in 2012 and 2013
s} fi) 2012 2013
Time B C D E B C D E

06-10  0.035+0.002  0.036+£0.002  0.034+0.002  0.032+0.001 0.022+0.002  0.021+0.002  0.014+0.001 0.016+0.001
06-18  0.045+0.002  0.049+0.003 0.047+0.003 0.046+£0.002  0.032+0.002  0.035+0.002  0.031+0.002 0.031+0.002
07-10  0.033+0.001 0.034+0.001 0.018+0.002  0.022+0.001 0.021£0.002  0.023+0.002  0.012+0.001 0.006+0.001
07-18  0.040+0.003 0.044+0.003 0.029+0.001 0.028+0.001 0.025+£0.002  0.026+0.002  0.013+0.001 0.017+0.001
08-10  0.039+0.001 0.043+0.001 0.048+0.002  0.049+0.002  0.022+0.002  0.030+0.001 0.027+0.001 0.035+0.002
08-18  0.048+0.002  0.049+0.002  0.049+0.002  0.051+0.002  0.018+0.003 0.024+0.001 0.040+0.001 0.042+0.001
09-10  0.038+0.001 0.038 +£0.001  0.046+0.003 0.047+0.003 0.038+0.003 0.049+0.001 0.058+0.001 0.059+0.001
09-18  0.011+0.001 0.013+0.001 0.049+0.003 0.056+0.003 0.035+0.003 0.032+0.002  0.060+0.001 0.063+0.001

£7 2012 52013 &£ SLA & LDMC HX4#7
Table 7 Pearson correlation of SLA and LDMC in 2012 and 2013

Ay Year Pearson Correlation n Ay Year Pearson Correlation n
2012 -0.307" 159 2013 -0.039 160
* WLZERADC 0.05;5 n FEGLEL

4 WiRSH

Tl B AL LUK A AR sh I R (RS R G, TS K A R i AR Y /K 4 i FE BRI, J2: 5 i 37
PR — AT T, S KR AR L AT LB R it B iR B A8 Ak, 38 AL B 452 A K R
I, AR A KA T —E PR, s 5 MR (SLA \LDMC) R b SR 2

2012 4F5 2013 4, &G T AL PR AT DL 251G 0 ORI 7 SLA 5 LDMC, [ B S99 388 R A 79 4 &b 25 2 (1) G ik
TS AN AR A IR, 100938 B9 AR BEXT (I A SLA 5 LDMC (52 M 0 4E S0% B WAL FE R, 727K 4
AFEMRAT, FRBE YK SLA SRARA B KA A TR A 1ER 2012 4F5 2013 4F SLA (AR H 3
7 A 18 H, STyt Aae e 7 A P aEA B S KA — B, AR K Em R, Folnt A SLA X E K
25 TS 448 I e 7 S A LDMC A 2B 4K 2 5 B X6 7K 43 fg o 17 S 08, A ()3 9 40 R 2012 4F SLA 5 LDMC
R IME Y T 2013 4R, RGNS R R AT BB 2012 4R AR AR A G,
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S LIRTARFIE S AT, 3 e SLA {8 (X BR) 78 100em®/g 247, K/MEFHh Fai &, FYITE H
SR GBS A 5 ML I PR BE (4 BE 1 5 VIR 56, AR A I R X AR A S Ry B R AR SLA IR A 4 RE AR
U438 I B RN T I BRI B A 355+ e 500, /K oy S sl , o] (AEAE 0 ) 18 9 SRR X 35 /0 ST AR ) SLA
(AR R RAR R AR 4385 0] PO PR I 45 2, X — 25 R S WA A 25 SR AR —3, SLA 5 LDMC 7] D)z WA ) 4R R
TRAIRE ST B ES I E R R SLA 5 LDMC, AT DAFE iy 42 5 AR BOR IR I RE T, DR e i i A2 7= 7, A ik
R A DA G b3 1 5 8 4 5 1R

HOMACEES , ORI SLA £ 2012 48 7 A 18 H PSS I, i [7]— K FUfl - LDMC 21847 H 21 [
FEMZE SR AR X — 45 5 AT DAHEWT A Y SLA %7K 73 4544 09 I 7 bt LDMC B 85URK 3 ] g 5 AF 49y 3R AL AT 9
PEAT ) Ryser ™ FOAIFSEL & B, S5/ HE I A LDMC SR HIALLS FISE e %A N o 983 T4 JE R 5 e ot
B 54K WA AL B 2 18] () E B SAL AT LDMC B 2559 WF92 800 R A9 SLA A1 LDMC (1) /N 32 22 ek i
ALV EE I R BRA OB DR F R RE T SLA BYFEIRK T X LDMC #5200 {22 B R A
JEEETR M R 2 4% B S B4 AL FEE] SLA R LDMC /22 53, 18 75 Bk — 2 58, & THLY) SLA A
LDMC Z AR, FEEES RAEY AT SLA Al LDMC Z [8] 8GR 5 , AR SCRF 98 245 SREAR ST X — 4518, H 2 A
FF SLA Al LDMC £ 2012 4F 5 B & ARG IC R 7E 2013 FETC i 38 19 GOR SG | 7= A i R 45 3 (4 J IR ]
AE/Z T 2012 AEFE N T3 R Ay JE AL R SR R R BG I S 2 34 0 17 R i 5 79 SLA AR e e #69K SLA Sk
ARBCFEIR 1 LDMC B93E AR EE AR K SLA . 7R 152049 2013 4% Sl ) [ G SLA 5 LDMC SR 3R B
P5 AR FERE Y A A, SO T R WA 1 ARSI SR . 25T SLA 5 LDMC 7 EARPrla] iy 22 5 e A W 22T i
BF RIS i SR Y 25 LR FE B ORI - SLA 5 LDMC 3 F9 H A B0 i PR 35 1 /e 07, 7T
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