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Effect of pruning measure on physiology character and soil waters of

Caragana korshinskii

YANG Yongsheng', BU Chongfeng'* ", GAO Guoxiong'

1 College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling 712100, China
2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China

Abstract: Caragana korshinskii Kom. sprouts readily when the stems are browsed by animals and is widely distributed in
the China Loess Plateau and Hexi Corridor. C. korshinskii is a very ecologically adaptable shrub with an extensive root
system capable of adsorbing large amounts of water and resistant to adverse environmental conditions. It is also very useful
as forage and fuel wood. However, C. korshinskii degrades after 6—=8 years as the branches die back and it is attacked by
serious insect pests, decreasing its economic and ecological value. Pruning was used to stimulate regeneration of C.
korshinskii, and resulted in desirable effects. Leaves and branches of C. korshinskii grew rapidly after cutting. However,
little is known about the interaction between pruning and the rapid growth, and this lack of knowledge inhibits progress in
managing planted shrublands. This study compares unpruned ( control) to pruned (treatment) C. korshinskii plants to
study the effects of pruning on the photosynthetic rate, transpiration rate, water use efficiency, the branch water potential
for this kind of plant, and soil moisture content. First, the results show the effects of pruning on the physiological
characteristics of C. korshinskii varied at different stages of growth. During the June flowering season, the net diurnal
photosynthetic rate and water use efficiency of pruned C. korshinskii declined by 14.72% and 33.33% , respectively, when

compared with the control. The corresponding diurnal transpiration rate of pruned plants increased by 27.31% compared
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with the control. With the onset of the growing season, July to September, the net photosynthetic rates of pruned C.
korshinskii gradually increased and finally exceeded the rate of the control. At the same time, the difference between the
transpiration rates of the two groups decreased. Water use efficiency of the pruned plants increased quickly during the
growing season, by 222.5% overall, while water use efficiency of the control increased by only 108.3% . By September,
the water use efficiency of the pruned plants was 4. 76% higher than the control. Second, the branch water potential of the
treated plants was higher than the control during the entire growing season, both daily and monthly. Third, during the entire
growing season except for May, the average soil moisture remained higher for the pruned plants when compared with the
control treatment at a depth of 50—240 cm, while the variation of soil moisture was minor at the depths of 0—350 c¢m and at
240—300 cm. Fourth, the correlation coefficients between net photosynthetic rate and transpiration rate of both the pruned
and unpruned plants increased from the beginning of the flowering season ( June) through the growing season into
September. The correlation analysis shows pruning significantly and negatively affects the physiological properties of C.
korshinskii while positively affecting soil moisture during the first growing season after pruning. More research is needed to

understand the mechanisms involved in increasing the vegetative re-growth capacity of pruned C. korshinskii.

Key Words: pruning; photosynthetic rate; transpiration rate; water potential ; soil water
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Table 1 The status of soil water in the fallow land plot

£zt 4 A 5 H 6 H 7H 8 H 9 H it
Index April May June July August September Total
XK Average moisture content/ % 11.66 12.73 11.47 10.61 10.02 10.10

+ 37K HE Soil moisture reserve/mm 391.7 427.6 385.5 356.5 336.7 339.5

3k K Effective soil water/mm 240.5 276.4 234.3 205.3 185.5 188.3

7K 5375 4 Water deficit/mm 226.6 190.6 232.8 261.7 281.5 278.7

F& 7K B Precipitation/mm 40.2 32.1 98.3 202.5 49.4 69.8 492.3
438K ZE Ak Soil moisture variation/mm 36.0 -42.1 -29.0 -19.8 2.8 -52.1
JSFE/K I Total water consumption/mm -3.9 140.4 231.5 69.2 67.0 544.4
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Fig. 1 Diurnal changes of net photosynthetic rate of pruned and unpruned C. korshinskii from June to September
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Fig. 2 Diurnal changes of transpiration rate of pruned and unpruned C. korshinskii from June to September
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Fig. 5 Seasonal changes of WUE of pruned and unpruned C. Fig.6 Diurnal changes of water potential in branches of pruned

korshinskii and unpruned C. korshinskii in July
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Fig. 7  Seasonal changes of water potential in branches of

pruned and unpruned C. korshinskii
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Fig. 8 The variations of soil water in 3m profile
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BV 35 5 K R BRI 23 % , TAEAE I (6 ) A A SRRV (8 A ), FHEFF A T B8P 355 AR & Xt
WEREHL = 5% 4%

I K G SZ T IAS I AR RO AR AR K i K LR TR R DS 25 W] 40 A AR A 25 5
AR ZB Cy ] DU WX ANRAE . Cv (BB, 35 K AR AR AR 2 5 Cv (BN, 3 Sk B iR e ™ . m
32 J0 . BB IR (R 3G, AR S 2R B SR S B el A A | 0 e R RSP FE AT 4 1) 4 K R B TR
FBE IR ERER E . 0—100 em YU FEl 2 AR 5 RECE R, U BHIZ 2 0 2 HOK B 5P R B R IR B %, %
KAEK &R BWRMEHE ., 100 ecm IF, HHEEKEA R REES , B2 YR R 5010 AR K
ARV B . 50—240 em 35 il PSP AEFT S b -+ 734 55 /K 357 vm 0T HR b B 300 B S 2255 7 119 S e, 2l
BT K2R EIERK IR, FEFEA AT 49850 1T P, X HR b ) 3K 53748 S RES KT FHA7 Ak
He UL S AR it 2 )5, Fr A K A T AR AR R B FEAKIR AR

F2 FEBEMNTEDTEKSEETLHRNE
Table 2 Effect of pruning measure on vertical changes of soil water of C. korshinskii field
)2 EE Soil depth/cm
0—50 50—100 100—150  150—200  200—240 240—280

FEFR Index

SRERT 5% 28 K i Average moisture content/ % 9.24 9.40 9.76 8.21 6.91 6.37
Pruned FrifE22 Standard deviation 1.13 0.55 0.48 0.39 0.19 0.21

WRFECy/ % 12.24 5.82 4.87 4.77 2.75 3.35
KFFHR L FHEIKE Average moisture content/ % 10.24 8.51 8.42 6.89 5.77 7.78
(R FrifE2% Standard deviation 2.47 0.97 0.60 0.49 0.36 0.41
Unpruned 5 RECy/ % 24.16 11.43 7.07 7.04 6.18 5.22

2.4 HEPRER K K IR S A

M3 T LIE ), MAEWT(6 H) 2= HARA KR (9 A) R FRERF SRR IR SR G R 281 R
AORHSC R BAEAR MR i o S BURTE A ARA I (8 19 H ) ARSI .35, 26 T A B AR R AR S 1R
WEE( P <0.01) o AR BRI EE (P <0. 01) ARG TR E K B 3 ( P
< 0. 05) ,FH I ZRELBE [A] 52 REATE B, e BIIP-2E R I X A7 4% A BURRAIE S 13K 43 &5 i A7 S, JU HAE
ST AR AT, XY A5 78 I AR K R R A A

R3I ATPHEITENMFESZELGER FBEE SRS TESKSEHHEIYE
Table 3  Correlation analysis of photosynthetic rate, transpiration rate, water potential and soil water between pruned and unpruned

C. korshinskii

FEHR Index 5 H May 6 H June 7 H July 8 J August 9 H September
FLE A Pn 0.27 0.76 0.93** 0.99 **
IR E 0.93** 0.94** 0.95** 0.96 **
Kok $ wpB 0.95**

+- 37K & Soil water 0.64"* 0.42* -0.18

% FUIMISEMENL B3 (P<0.01) , * RIS E 3% (0.01<P<0.05)
3 itig

REBFENA , FAER 23 70 H I 1] Y B S A G R 102 RIS oy 2ol & iR S A AL
B(6 H) my el ST AR SR E — 20, SR AR KIS V-AER I 5 A7 2ot & 3R
AVREIRR R (9 H ) fo Bl — AR (7.8 A y) B e, JF A A N BERE 58 iy . 7E4EM] -7
ST 1) S ey AR RO B B AR, 1l B R R B AR T TN BE SAL S EE IR AR, JRIE T CO, 10
FEATHENT, o & MR AR S TR TR S R AR BN TR EE 2R T R DG R R A U
AR R SR S R S A A o SR A Al Y TR MR I AR P SR R e A RE T po R R, [RIE S
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FEFE T (8 S , A7 SRR R LU ™ T 2 98], 2 T AT A (57 It TR 80 s B R0 R K it
% AUAE WA I O G R AR O R RO &, B AR R B G EER n, 7E T8
a4 M IREE T AT RE RS I 2R AT AR R AR A PR A A e AR i, =
FE R, oL 58 R TR IR

FAORHEFERM] , W B 2 AR 5 B A (9 70 2 ZH G i 20, A0 i 0 SR E b | 7 L AR R
A LA , T3 — 5 2R RS R W W R SR il f2 70 S BV R A7 R 2R I S A X 5 v, A A 5
B pOWF AR . FEA BARA KIS B AR B iR ZU ) o AR SO S 2B i TAE  AMERES U BT Y
PRI K SRR IBEEAL , 512K 5375 B, LG LABT /K GBI 2 SP 2k 2 2R HOR B2 R e, — 5 7%
iR H AR T — 2

) T I AR R S K o3 R SR 23, S AR Ay 2l b ZH U2 BIAR ORI , b i I RROR o 2, D'
T 7™ 1B AR 2R 1) 43 O/ 6 TS8O 2R A i g 0 (B SR MK 43 RIS 43 9 4K ( < 10 mm)
AR FR S PR MR B2 (1 > B S AR 1R 7K 43 T BRASPE DY AR AR 2R WAL 1 R /K 3 (R A B 4 e 1 T
R, P E Y L T AR K BRI SR TAERR AR B AN SPREZ S RN TP A 4 4 BRI
2T R AR IR AR I A B RE K 4, HGE R 1 R BUOR R AR K 3 BT
AT FRBOK AN B o A1 T4y 26 - UK s, i R 3R R 2 7K o1, S Bh 5 /K Y
IR A ARSI e S R A — B

FASRBIEFEN AP FEAT 2% BOBT SO B I R T TR, IR IEDE A5 Al G 504 25 1 7 2 AR R R
IO DL Z 5, IR~ E R A 2 AR 2R MR RE SRy 2% b b o s 2R K RN 2 — . g RS 45
U388 3o B 5 B K B PR AT SRR R S0 B S BB W T AL B0 20 | B HH P2 05 7K 43 S B
FEE I BERR I 1 A e R A A SR BELR 2 — AL AR SR R ROk 6 A 8 H RS A R R | A
FEt 5 s 1 KRB X AMEUESE T KM A At 1T 38K 73 5 A Gy BRI ST 4 SRR W, P48
REHEREAT T 0—100 em AbRY P4 5K &, JEHAE 40 em F1 60 em b, HWHFFEIAH 40—90 em Jhy 4 4R
(¥ EEES AT R R TR BRI H AT, F7 2R 4R R 237 40—90 e K FE B, Jin R E 58K 43 (g Mz e,

X TR EE N B A R, B4 T S 9 T R G 1) S T RO ALER A T T R 2 IR AN
TAHE,
4 #ig

(1) PAERS I XTAT 454 BURRAE 1Y 52 e PR O A= K B B Be (AE 3 R0, B SRAE M0 i 5, 7E4E 1T (6
By) AR Sc H P36 BRI IR (RSP T 45) FEAIK 14, 72% , H V2478 16 MR 5 27.31% , K537l
FHRCREE S BRI 33.33% s 2R W0(7 A)  ASRARKYI(8.9 A) , FHATF 4 H F 50 A HER B #i T 3 - e &
e X RE PS5 2 0 R 1) 22 B AN R0 /0N 5 R AR L K 43 )RR B 5 b (0l R 2 S FE A 2 184 e 43
A5 108.3% 222.5% ) , & HARAERKAKIN(9 ) PR BT IR 4. 76% o A b SR EBCFFE 15 i 19 26
— A SR XY A% A A PR A A B S £ R

(2) FAERS AR B T A7 SR A S K i, BRAI 1A 4550 K A3 0 2 X RE K 2, U/ T SRR BRI
FIAE TRV ZERE I (1 SRS K 4 H 3400 ) SA(EAR ] 5 , [] e AR B T AOK 3 TE A Bk 3 Xof {8 2
R AR R 4/

(3) e FAERS 2 5 , 7 2% ML B 1) = HE /K Z-TH AR B A X [ RE K IR B AR, P it = A T R 1) £
FARRNE . RN AT A il T A7 S5 b (1) °F- 3 IS K S E 50—240 em 3 BP9 B S S T IR A,
[l | P 5 2 PRI T 0—300 em #1145 J2 43K 43728 S
Bigt . B b ERNEBEK AR AR ST T 2 25K H AR 2 A R IR v X TR R A — DI A 41
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