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Abstract: As one of the important means to optimize management of Caragana intermedia forest in the desert steppe,
moving is of great significance to further explore recovery of soil moisture and its influence on physiological characteristics
during the renew stage. By comparative experiments, the temporal and spatial distribution of soil moisture and its cyclical
variation of Caragana intermedia were studied in different moving years. The effects of net photosynthetic rate, transpiration
rate, and water use efficiency on photosynthesis physiological characteristics were analyzed. The results showed that; (1)
During the growing season, the maintenance of PCla—PC5a was higher than that of WPC. Compared to soil moisture of

Caragana intermedia in different mowing years, PC3a increased rapidly and PC4a had the optimal moisture condition. The
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soil moisture of PC5a gradually subsided to the soil moisture of WPC. In the vertical section of the soil, the soil moisture in
the deep layer was effectively improved with the soil moisture in the active area of PCla—PC4a roots increase in different
mowing years. However, the soil moisture began to fall back in PC5a. (2) Intensity changes of soil moisture in different
mowing years was PC4a>PC5a>WPC>PC2a>PC3a>PCla, and the moving measures have little effect on the deep soil
moisture in the non—root activity area. The effect in 0—180cm soil depth was significant, while the soil moisture cyclical
variation and the vibration intensity changed very obviously in PC4a and PC5a. (3) The soil moisture in the early stage of
moving (PCla—PC2a) did not increase rapidly. At this stage, the photosynthesis of Caragana intermedia was affected by
its own traits more than the soil moisture. The effect of soil moisture on photosynthesis in the mid—moving period ( PC3a—
PC4a) was greater than the compensatory growth of Caragana intermedia. In the late stage of moving ( PC5a), the
photosynthesis of moving Caragana intermedia decreased and the traits hardly changed. The soil moisture status also began
to approach WPC. Therefore, PC5a can be used as the best time of forage resources utilization for the scientific and effective

management of Caragana intermedia forest in the stage of renew of desert steppe.
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Physiological Characteristics
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HEAT R (DL 1) AN [A P FEAEBR A 2, Sl MR bR B BT AR 22 S K P 2E ) S A 2 1 T e | 3]
PC3a WA FE i — 20 e, BI5K — g e BE A A K HURE TR AR 1822 , PCda ¥y SARX T AP FEAF BR AT 45 0 2E
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Table 1 Growth characteristics and soil properties of Caragana intermedia site with different mowing years

KT AR LR FHEM: BT Soil Properties A KAFAE Growth Characteristics
Difret moving S omme ompn PR BB g K
R K Coarse Total Total . New treetop
years depth/em  Clay+Silt  Fine sand and  nitrogen/% carbon/% C/N  Height/cm Jength/cm Crown/cm?
FKF4E WPC 0—20 1.51 50.89 47.56 0.05 1.14 21.31 117 10 24860
20—40 1.65 45.98 52.37 0.04 0.91 24.73
40—60 1.44 37.89 60.67 0.03 0.90 26.90
PR 1 4E PCla 0—20 1.43 49.14 49.37 0.05 0.78 16.79 48 38 11183
20—40 1.58 47.35 51.08 0.05 0.70 14.93
40—60 2.69 57.25 40.07 0.06 0.79 13.94
R 2 4F PC2a 0—20 1.61 50.59 49.46 0.04 1.18 22.35] 60 28 12718
20—40 1.68 44.78 53.67 0.06 0.89 24.63
40—60 1.24 38.88 62.68 0.02 0.91 26.80
SR 3 4E PC3a 0—20 1.54 51.89 46.59 0.05 1.17 23.37 92 28 18240
20—40 1.66 46.08 54.34 0.05 0.71 22.75
40—60 1.54 37.90 61.59 0.04 0.80 25.71
FFE 4 4F PC4a 0—20 1.33 52.10 46.58 0.05 0.78 17.22 93 20 19540
20—40 2.97 60.70 36.34 0.06 0.78 13.00
40—60 4.25 67.94 27.82 0.08 0.91 11.31
SR 5 4F PCSa 0—20 1.49 45.42 53.05 0.04 0.77 17.77 99 20 20176
20—40 1.40 43.81 54.75 0.03 0.77 23.00
40—60 1.28 37.69 60.93 0.03 0.64 24.00
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141 ETTIE
PP AR A RARRAIE M S B B I E « BEBLIE AN [R] P AR B RSP 227 2% 5 bk, R el I (em®) Bk
(em) HAEE Cem) FEATIN 5 R IO R EE 1Y ( Mastersizer 3000, Malvern Panalytical , ) X %€ HURE b P 1) - 1
FIAEIEATIN 5E 5 {8 FH TR M1 ( Elemental Analyzer, Vario MACRO) Il %2 +38 i 46k 22 &,
FIKTIE K TRIME-T3 TDR 5 5 58 090 T 24 4F 4—10 A, M4 #3010 10d, 76 #3 3% 0—
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(Transpiration rate, T.) S fL- 5 (Stomatal conductance, G,,)  Ji[E] CO, ¥ & (Intercellular CO, concentration,
C,) KA CO,#E ( Atmospheric CO, concentration, C,) .” T ( Atmospheric temperature, T,) . Y&& A 305 5
( Photosynthetically active radiation, PAR) %5550, 115 H K43 F K ( Water use efficiency, WUE=P, - T.')
1.42 it

K H Microsoft Excel 2016 IBM SPSS Statistics 20.0 ZE G5 404X 5P HEA TG0 110 A AR TR, AS [] S 742 45
B 22 5] 2 54 R ) one—way ANOVA #E4777 224387, I LSD ¥E#EA T2 5 LU s FI T Matlab BRA7 197 1) /N
T HATIEA /N AR R surfer 11 A2 B - HEAK 431523 4 J5 40 A 475 (L 11 B /N 78 e 2R B (i 2k AL

2 ERES
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IR AR P AR AL B e, R S K RN R R 5% —6% ,70em LU 3K LT 304 & AT, &%+
JEIRBE B K ARG E s PC2a A7 4% /KA FlE T2 TR RS I 388 5 /K B F IR 0, IR A7 7E 6%—10% Z 18],
BF PCla 7£ 20—100cm Ab A 4 58 1 7K 40 IR 50 A £ B 8, )2 K& 100em LA 9 £ 88K 4 & B AR (b R B
80—180cm HVZ ) HHEK 437 52 mm  Jss 1 )2 B3 R B  PC3a AP 40 E 8K SR 2 3 BT+ AR
A REFTE T9%—15% 22 1], 280—300cm Ab () 1 587K 4338 Bl e KAE 14.99% , (H4FE N A ALAE 8% —10% 2 1]
ALERIZN ,6 H—8 H B2k 5 HA-F-FEAF 3 M0 FL I sh 1 8, wh 2 B0 3K 7B T B (IR 2 B 58K 4
ARGEAT T B 5 2l 3% s PC4a 7F 0—220cm )23 Bl 47 1 S8R FE 138 fin 52 30 o S B AR T s B 3, IR 454 5% —
18% 22 [6] ,200cm Ab 7K 73 & B el 5.86% , HFEJZ 0—60cm ALK 735 PC3a FEAMRFF—2, b 2 LR Z
() 38K A3 S 3 R T AP ZE ARy, 80—180cm 1) - HE/K 43R e £, ERF7E 10%—13% , 180cm—300cm
TR ST MAERFAE 10%—18% Z [11] ; PC5a #7155 - HEoK 43 2 BL& W R AR 0 fa 35 AR5 7E 5% —10% Z ], 80—
180cm , 180—300cm Ab Y - HE /K 73 Be A 5 WPC #7 4% 1 8K 43R ol — 3, R )2 19 1 587K 23 W W = T WPC
Froko
2.2 AFEPERAEBR N T AT SR 38K 53/ N o b

R AS ) 351 T AR /N0 2 fe 2R S A (L 1 ( DI 2) RERE I S 75 i, 39 i iyt ke it A i A7 2 ) 40
PEARIGHRAE , AN E] - REAERR 38 5 K B AR L ZURE B 43 531 PC4a>PCS5a>WPC>PC2a>PC3a>PCla, AN[F]SF
FEAERR 35 K A R R P 0—40em £A7E 3 A3 AR A LA (100—200d ,250—350d ,500—600d ) , 40—
180cm FA7E 2 /> & 1 P 728 4 B (250—350d , 400—500d ) , 180—300cm ££7E 1 /> J& 114 728 1k JL At (400—
600d) , 534, 7€ PC4a—PCSa B[] R _FAFFE 1 AR PR (LA (150—350d) . FEAHFFERT BN, 48K 5
TEGN AR AR B, R BP ROBEAEAS [R) 1 J2 TR B 1) JR B AR 4 8 3R U o Fooe , e ik . B )2 IR
BB AN, AR ARy 25 00 R IR S IR ) R W K, 180—300em 2 VR BEAMAEAE 3 M b s, £ 7E 4
A2 TRJZ IR Sl T ZUE PR R RS | 10 B L2 AN TR E AR BR AT 25 (0 7K 3 R R sE a5/ 5 6 2
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Fig.1 Temporal variation of soil moisture of Caragana intermedia forests with different mowing years

WPC . R4, PCla; FHE 1 4F, PC2a, V-4 2 45, PC3a. -1 3 47, PCda. THE 4 &, PCSa. -4 5 4

0—20cm F1 20—40cm 43 HIAETE 19 Ml 19 M2 it HiR i AR, SR 2 PC3a 5 PC4a 17
5FIE TR RIZL, 2R 55 WG RRIE SR K ARFE R BN Wi ;40—80em )2 TR FE (7K 43 Jal i1 4%
BTG K, 80—100cm FF45 H B 9 A2 H0 Al 9 Aty , H— R 52 140—160em 12, 160—
180cm - JZ R B I 22 o 5 /0 oL PR 25 B T LR 55, B 5 - S8R B2 B35 - i 63 IR 2 19 3828 4k &
W1, BRI, #E 0—180em 2R BE 2 [H) 22 5 3 | U BH ST it X AN [] 742 4F FRAT 25 7 0—180em - 487K
ST ECEE T
2.3 IR T H A BSR4 PRy S B A SRR
231 HERHFHAZL

FEDN B B BE N KR CO, W B AU H A8 Ak DA AR S A b 345 g (LIE 3) , RAE 9:00 %A
25.50°C,15:00 ik % 31.10°C, 10:00—16 ;00 S IRARFL A F-27, 1800 i EFFF] 30.70°C ; K< CO, W&
EI ot i B P B AR AR IR AN R, 92 00 H{EL 7 383.32umol/mol , HoJ5 T 452 i K A%, 12.: 00 I [ 1) 1 5 /1£380.40
pmol/mol , 10:00—16:00 K< CO, ¥R JE T i 5 V- ha, A F R G BT, 1800 Ff- Uik 3|4 {5 383.10
wmol/ mol ; Yo & RUR SHE 1800 Jy il i Be e /i 1206.10pmmol m™ s™", 1200 & if Bt i 55 2315.74 mol
m™ 5™, 10:00—16:00 Yo & A RR AR AR | 258 FAHE TR
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I} ] Time/a

-7 6-5-4-3-2-101 2 3 45 6 7

B2 FEFZFARIERELTEKRSNMNEZHRABIDEELE
Fig.2 Wavelet transform coefficient real part contour map of soil moisture at different depths in Caragana intermedia with different

mowing years

2.3.2  REPPFEEFBRFT 2I6AVEHIFRIE LA

ANFPEAEF BRAF 50 AR ZE I R KoK FIHRCE (LB 4 (A) (B) (E) ) Afbiash—3k, X4
WPC A7 45 1A T R 2R I 3 B (8 0 (N T A AR BR , WPC-PCla A7 45 1915 b B 3 58 128 i
W FR R (P<0.05) ,PCla—PC2a FF 4 HYHEOGA B A F 28 16 3 R 9248 T [ (P>0.05) , PC3a 4822 W 3% 7t
(P<0.05) , H7E PC4a B IR E] T R KAE , LA HURE T WPC FT7 4% 66.75% ,PCda #1745 ZE 5 B35 T WPC
¥ 5% 53.79% , ) PC5a W F7 45 A3 G A 3 8 FZ8 16 ORI 05 T B (B4 & T WPC, BB PC3a—PC4a #7551
AR G R, PCSa MIFFIRHEE WPC, A K s R 22 .l TN RSP #E AR BR AT 2% 17K 43 R FH SR 0l & 1
RMZENE BRTTEAG R, T AT AR R A8 a3, WPC 3 55 i 7K 20 ) R B 38 T HAt F 4R B (P<
0.05) ,1fil PCla—PC5a ¥ 55 A 7K 53 R AR AR LA 35 (P>0.05) , Ul B8 it s 28 T /7 457K 0 R kR
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Fig.3 Diurnal variation of environmental factors

SRR JE HEARMEAE K B 1 BRI, AR R BE B, JK 2 R RICR B35 2 5, PCla = T WPC 7 25 7K 20 Rl FHRLCR
37.96% , {ELFifi 25 - 2E AR 3 (R 3G 0, X AN [] P-4 BR AT 25 18 7K 43 R FHASCR R SE M /8

AR HEARBRFT S5 M S AL R B 50 EIHE FREREF(ILIE 4 (C)) , 5 WPC #7545 AHXT PCla—PC4a 5
BEFE N HEE(P<0.05) ,PC4a AL TR BRI, 5 T WPC #7145 61.00% ,PC5a SAL S PC4a WE T
F%(P<0.05) ,fHATL 35 & T WPC #725(P<0.05) , H WPC ¥r4c 5 AR AAFE BRI Y 25 22 0 8 3% (P<0.05)
AR, 7E 10:00—16 ;00 W2 B B AN [ - AEARBR AT 45 T WPC AP 4 SFL S R BUE NG EIHE IR AR
fh S n] WA il ST AR BR A AN 52 AL T B AR R R 2R (PR %5 7 2R A PR 2 5
— AN B B AL BE AR R 3 K, RIIE S IR T PCla—PCSa FP IS AL T,

AN[FPEREAR FRAY 25 O M []) CO, VR 2 W BB AL ks (WLIKT 4 (D)) . WPC-PCla fifi[a] CO2 ¥ i 3%
TFE(P<0.05) , ULHAX) PCla #7255 M EME] CO, MR MEK , PCla—PC2a B3 17+ (P<0.05) ,PC2a-PC3a &
18 R[4 (P>0.05) PC3a—PC5a X774 /MiE EFH(P>0.05) , “FXfflE] CO, ¥ EE K/~ WPC>PC2>PC4>PC5>
PC3>PC1, ANFEPEHAEBRFF S M WPC A7 S fE] CO, B H AR L REA R — 3 AR B TR S FIH#
P AR LI BepI af 1000 AR 38 1Y AIE] CO, MR, H A KM l] CO, vk BE AR R 4 ARk -, 1600 D6 G
VE ISR BE AR, BB iE] COLMREE A TR AR 4 . T PCla 5 PC4a #7255 fIIR] CO, ¥R BE H AR AU H1 30 1 A [ (14
AR B LR R AT R PR A A I I M A K B 1 AL 3 B R BOH U TR i AR Tl i 3

3 e

EHOK AR RO AE I 2 W 77 FE TR 2R TR, H BE S, RO O IR
AR AR A B R T K 535 U 2 B W AR KRR LG I R R TR DB R TR P
#E N EJG B R ke B ARSI AR R R AR R S BUE Y ROHOE L A, E— 2D R T AT AR AL
Mo SRR I R2 M T R eSOk R SR A XA SR A TP RE S B K IR IR B
DREFIEAT KT | 252 78 J S A Ao B2t B AR — 30, B 7 2% -2 R IR S AF BRI SE 25, + HE/K 70 I 4R 12 4R T
15, JEV IR AR A8 B 2R W T R T LR VS SS , PC3a Fl PCAa 11 Al 1 A8 AL B el 20 5 G AT A2 2 A
A KB ER , P AER I 16 AV TG RE K  $1] PC3a—PCda F7 4RI AMEA: KR IR HE B B BE, ML A M2
T8 I W BB WPC Fr 4%, BORERE LA A9 3B K 0 I AR B B2 o, (EUREL ) B9 10 3 2 TG il 3B T
St BB BERT A5 G AV 2 BRI S TN R K S S 5 P e Y 3K 437 23 ]
A ] A RORE_EHRAS 2 1 B s 1 SR AR AN 3, I A 3K 0 0 6 5 T R R I R T AT AR Y
A RAE T P RE IS, ST 25 B AT 2R g — SR AL I Dt b 38 23 ) A AR BEA ROk 20,
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