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M OEAEFEATALEREGRAE UBANATARERAALAALONERR AR LH L
BUEKHRABE, EREN.EHETHLENRYE AFREAERABYE IR AT LLTEH LM,
ExRHELARER. FTHEAARRAERNENRYEREARMR(20.40.60 cm) FB A KL HARAELAEF
E, ENRUM(FMA)SAREREF LR ERKN%KW 5 2 (26.70 cm) H 1o, W 4 FI 1K T 13.10.12.
85,1130 cm, KR YT RAR AR A, £RBENRNKE, EHRA MKW EASER T2 TR, KKAMK
4 E 20.40.230 cm By H W AR W LA R (37.96 cm) 2 B B 1K T 5.08.5.34.5.30 e, A R ER KR EF (P <O.
0), A RAERHRAFEKRBNEKEHNABFRN, FENKERVREANRAEAKANEKTH AL
HEBREEHRAESE, FRALENMRAEARBLAKINHEBE N REARLE > EXAE > FE XA

gﬂ
XWA: R AW EKkH 5 BHR
HHEFHS: S161.3 XRFIAEG: A

%18 16 (Medicago Sativa ) EHE TS , R b
AR HEBRHEN—HEELTHBE, }
BER K%, A Bt BB KA DR ITIE B & 7

BREABRE MRBR, ZBTREMOATHEERSE

MRSl i 3R EREMBARGEE 3 m,5 F4EH
ERATEL 7 ml%, THPREAERHLREK
RS OMESETHALETHEERS, TR
BT EEMRANERERKIBR HEFZIN
Yk, BRRELEEEREATE7~8m U
T HFERAMBAR, BEFTERAREE3I 2nE
HHEFO~2m G HeERE, B\, EE
FEX 2mBENLENBEEIERERTTEN
2ERKE REEBENEKRTFESKINEXR
BEFEP, RPN THLUREMELERL
PAARFRHSHTTHRN SR E0 HHF
RUBEERNERK, A HEBEKLTHE, Fit
REETPEXMZRKSRAHEMIMMEER. FR
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K5
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B, Ginde(1997)4RiH , ZE/K AP Rh I8 T K HBTE >
BBEAFE HERERYHKNMBLSE N,

3% B X :2009-06-20

X ¥ S 1000-7601(2010)02-0085-05

TR BERREANERET  IBLSHEY
BHEYBAKBNSG, AT MBI LR
ZEATR, BREEIFRERE LR WEESH
Bk, RS FARE LK, BEMEE BT R
THFE. EHEBRARERKTSMKBER AR
MELT , B EEKKHRMFwN, BRTE RS
BRARRBE. X—FEHRRMBEATHEEHN
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B RERARERRIFRE—EHEIBKE,
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B i 5 7E PR PE 7 SR PE AL RAAKB B K R E—
Y, MMM FEWILE BN FEERLERE,
Hi4b At 4 349217, K2 108°107, %K 454.8 m, ¥ H
B2 150 h, FF KR 12C ~ 4C, BHRH
S 39C ~40C, HHWBRMKE ~21C ~ - 15C, F
FHIRE KR 580.5 mm, EEEWRMS , WREE
BFEISIENABRRAFFRESEK, KB
PR MEZ ARREKE 314 mm, ERBAKER
BRGEERAHEY, ETHRALE, KB +-%N
Byt mEVE,LERE, BESRF. £20F, K
R F PRI RFESROXLHABRER , FHLE 15.9
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o/kg, 2% 0.55 g/kgo
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M1 AELERENHLINEKREL
'Fig.1 Variation of water moisture in different treatments

1.2 RBigit

REM MR 3 ELREEE, R IFRRIE,
HEEKYS—%, F2007£4HA29HES5H4
H(EEED) TR s EX MR, 3 18 1~
4h38, B 2 43 5 7F B # E 20.40. 60 80, 100, 120,
140. 160, 180, 200 230., 260, 290 330,370,410, 460,
510 cm &b, BT AR AL B /DX E R 80 cm x 80 cm, 8

o

#: % Plant height (cm)

A bR 2 A E 8 (ST R W [F) I B R e AR ), 3
BRAHR. BRERE, HEZEBHERERA
Bm AR Ik K 5 R R, EE A TR B4 #
TEREAUBIERERAANAN. SASBEEEK
BABESMBEKNEEFBNE,HEFEHEE
MEKEATUE U RARENEAER—BHT
—KiEE, B NDEE 10 BRFTEHRER . BAE
EFHAMEE RHE ABRERS, TLARRE
K, BRI ETEH 0~ 510 com HF BRI REK
RINAE 1 AR, L2 0~ 100 em + A KRR
HN,E100~290 cm BRHAT HBTE, FKEH
MEE;:300em U TLESKEZR R,
1.3 BEEH

R BIE IR A Excel2003 k4 #4755 4L B,
FA SAS8.0 HATH EMTAFER LR RIS,

2 BRENW

2.1 ERVREREEEERRRESHT

B2 A, R (T REENA)ELEE
EhRESHREKRBEEZR(P<0.01), 5 MKtk
BEER9.85 om, HEJLFRLAENAR KM, K
RELEMRABEHPMNI SR T8, A5R
BWEES5.13~6.70 cm Z 8], ¥ Z WBTR /D K Bk &
WAERMMBR/D, BARANEREEE KRR
ERZW ABEIMEEEER,

0 " . _ L i o
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7 ## IR BE Depth of root pruning(cm)

B2 FARENHEEERNBHKEEL
Fig.2 Plant height of alfalfa in early stage after its root pruning

2.2 BIRLUFERBRPERERKRRS

EH TR AR H (2007 - 06 - 27) B BR B
ERREWE 3 iR, AL 200 cm 4L BT
REEBRE/NM13.5 cm),510 cm LB BERRE KX
(27.75 cm), I DUNCAN HiE R EEMB LR R
89,510 cm(27.75 em) Wi AR AL B /D K 5 X B (26.7
mZEAERTEE 510 cm BIRDEMEF LK

HER0.51 em/do EFTH LI H,20.40.60.80 cm
B200 cm iR ENHERERAEE BREN 13.5
~15.5 cm, EKFHE N 0.25~0.29 cm/d; 100,120,
140.160. 180230260 290.330.370.410 cm 5 460
mFIREENKEERAEE  BkAN 16~ 18.5
cm, & K H BN 0.30 ~0.34 cm/d;20 ~ 80 em( & 200
em Ab 38 ) B HR A4 3 . 100 ~ 460 cm( R4 200 cm 4L )
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Fig.3 Plant height of alfalfa in harvesting stage afier its root pruning

2.3 BRRASEERAREKNBEEABERKRR
ST

HRRKREEFTY. 4B EB %
HERRIINE 4 iR, RE+EEHRLHEEREH
(2008 - 03 - 19) L 20 cm 4t HF 4R AL BB 5 & /1N(7.06
cm),460 cm LB AR R B B K (10.2 em). B EHK
WZEEEH,20 em(7.06 om) Wi 4R 4 BN K 5 3 B
(7.2 em)ZEERBE(P<0.05), LI BIEMET
0.86 cm,460 ecm(10.2 em) TR L B /DK 5 X 1
(7T.92em)ZAZEFBEBE(P<0.01), LI RER
T 2.28 cm, FEFFA AT ,40.80 5 160 cm B4 kb
HAMBE R 7.93~8.15 cm, E K HEN 0.53 ~0.54
em/d 2 ABERHEERAEE EE5MEER
¥ 5,60.100.120.140.160.180.200.230.260.290
330,370 cm % 510 cm KR AL AR N 8.69 ~
9.46 cm, A=K HEE X 0.58 ~ 0.63 cm/d, 4b B Z [A] 49
KEERAEE  BHSHHEAREEER(P<
0.01);410 em 5 460 em WML HW KB EFAE
EHREN10.12~10.2 ecm, K HEFH 0.67~0.68
em/d;20 cm B AR AL EE,40.80.160 cm B iR AL TR, 100
~370 em(& 60 em 510 cm £ 38 , A& 160 cm 2L H)
Wi ALE S 410 cm #1460 cm WA LB EFHR B
E(P<0.01), EXE LR, ARAKBRLHEN®E
TUBERIVE,

EREETE B0 (2008 - 04 - 29) ,{UH 20 em
BEem%RENBE XARELEHKRTH
BT Xt (28.83 cm)o FrA ALFLL 20 em AbKTAR 4b
BHEBR/M(22.15 cm),460 cm BB B E R K
(36.68 cm) , EEHRELRFT,20 cm B AL

PMEEXHE(28.83 em)ZRIERKRBE(P <0.01),
20emBIBPROHERBEKEERN 0.38 cm/d; 460
mfiRAENEENBRZEAZRBREE(P<
0.01),460 cm Wi /PR IR EKHEE KR 0.66
em/d. 7E 20 ~ 160 cm R AR o, Bk 5 B AL 2 2 K m
WM, 7E 80 cm IR B A BIB K, EEH T
FE. 7E 180 ~460 cm MIRLE P, B A MRRES &
230 cm Wi LB A BB/, R A B . EHA
AT 60,160 em 5 230 em iR b E M KR ER
ABE BN 33.14~33.33 cm, ALK HE R 0.828
~0.833 em/d; 140 5 260 cm Wi R L IR R E R
ABRE HEN2~32.2cem, EKEHENO0.81 ~
0.82 em/d;290.330 cm & 370 em BiARAL BB AU SR R 2
RABE BEN33.7~343 em, EKEE N 0.84
~0.86 cm/d;100.180,410 cm & 510 cm BTHR AL 3 A
BKEERAEE BN 34.87~35.31 em, E K&

T EXN0.87~0.88 em/do HELABSULERFE

ELBERMEZEHKRBEFREE(P<0.01),

B A5 703K 35 (2008 - 05 - 13), 4N 4b A9 Bk
BERABAESIBREM. FAELEL 230 cm &
MR Ak SRR B B /N (31.66 cm) ,80 cm AL Wi R Bk B &
K(44.8cm), BEHRRBRLERKEH, 230 cm(31.66
em) BT AR AL B 5 %) B8 (37.96 em) Z R ZERB B E(P
<0.01),230 cm Wi iR/ NR ISR R4 K HBE R 0.18
em/d;80 cn Wi AL E S5 XM BZHERKEE(P<
0.01), ZEFFALLTEF,20.40 cm BB AL B AE B R
ERZEME BRE N 32.62~32.64 ecm, EKHE
$70.45~0.70 cm/d, b B HEI R E R A B E;60.
410 cm K 460 cm Wi iR AL BB B ERABE . B R
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39 40.51 ~41.76 cm, A K HE R 0.43 ~ 0.69 cm/d;
100.180.370 ecm %% 510 cm BT IR BB FER A
BE B%RHN37.3~39.04 cm, EXHENO0.15~
0.32 em/d;120,140,160.200,260 cm & 290 cm iR

BAHRERRNBE, BN 34.57 ~36.59 cm,
HERBEER0.16~0.19 ecm/d; A E A4 E 55 80
cm WiAR AL 28,230 cm BT AR AL 7 330 cm WTR AL F 3
LRABEERREBE(P<0.01),
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M4 FRLERESBRAFEEANTRANGHHEIEL
Fig.4 Plant height of the root — pruned alfalfa in its different stages of the next year
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R ABILEORBEER TR,

3 Zit5itie

REEBEMERRTEARIHXABRAE
P, ZRE FRBELEHHRSI ARERHA, K
EHEESAARE LAY TRFRRERH
3 &K B KW AT Z B R AR A SR B
B2, tRAAREEERYHREANERSHE
S E A EKRESZAARGEE L REK
BY®E, ARALERERROER, TURBRE

BEEKSEELE, ZHREMEEEERBELR

BB , R PR B B AT AR AL T, R BB T
EERA R K A E , NI S 4S5
At S8 B HRi 2 4F A AR A O 7E 2 B AR TR G0 I B
& BOWI LA B B AR I , 5057 B 76 AR R 4K 4
38 4 03 B AR ,

A ST B AR R 0 B — B AR AL
B, BRENESRED LED—FREHER, #
FTRNFANRRHG . SREENENEKR
F 00 B v R R R YR A TR
R2-2), SEmnstIFRsRREEKGRLE
B0 b 2 RS R Ak AL T, LK S5 S AR
BB TR BRESPHRLR

WRA B /NERRE IRK HEEYREER, R
BAERESE, YRR K, 2MRLERORIEHR
FHEEERERESERESANG R -8, XL
BERE—MEJNTRREREYHERANE, X
REAMEREPENRAEN 3EEEETS, W
WAL BIEGE R 120 ~ 360 cm X E T 3+ 34
Ewmmk,
AREEEAR LB EEBRLHEDHE (A4
ANBEHETFMR, A5 R(9.85em) 2R E
EHER(P<0.01), ZEWIRH,BR 510 cm WM 4
BEUERESNBERAREN HELABENEERR
BEFHHREZRBREE(P<0.01), KA 3 F
EBEETNE B PELIRMAOMEBTERKETR
K,500cm EHLTEFEEN I RAKSRASEE 4
KRB FEEEW; A TARAEERA R
B4 6y, 7E 20 om T E TR AT Bk
KREMEHERRAEREANKEL, ELER
EWRLEAREPRRELENTR, EATE
PESG4ENEERBELERUE, HELAY
—~BHEEMEREH. ANGKRERIKE REHRL
B0 40 em)WERKAMERE, MZEENL
WK BRBE, kR B EME T X ;80 cm BT R
HENGRERERTESZLELREKEREAR
%, FHE 230 cm FIRABHNHERBRETEREEEE
BEAKER TR TEFAB(RE 1) kEELS
PSR 480~ 520 em KL EEERKKHE
o, HAb BT E R N:60~80 cm 4
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Effect of root pruning in different depth on height of alfalfa growth

YONG Xiao-hua, JIA Zhi-kuan, HAN Qing-fang
( Research Center of Agriculture in Arid and Semiarid Areas, Northwest A & F University,
Key Laboratory of Crop Production and Ecology, Ministry of Agriculture , Yangling, Shaanxi 712100, China)

Abstract: Study was made on the growth situation of alfalfa root in the different soil depths after cutting lateral root.
The results showed that in the current year of cutting lateral root, alfalfa height growth was inhibited and decreased com-
pared with the control. Alfalfa root in the shallow depths (20 cm, 40 cm and 60 cm depths) treatment had more serious
water stress, than other treatments. There were very significant differences( P < 0.01) between the early stage of cutting
lateral root and the control. In the harvest period, plant height decreased by 13.10 em, 12.85 cm and 11.30 cm com-
pared to the control respectively. It showed that the shallower the root cutting was made, the more seriously it affected al-
falfa. In the second year of cutting lateral root, the alfalfa height curve is very flat in the green stage. In the harvest peri-
od of cutting lateral root at 20 cm, 40 cm and 60 cm depths, the plant height decreased by 5.08 cm, 5.34 cm and 5.30
cm compared to the control(37.96 cm) respectively. The differences were significant ( P < 0.01). The data in two years
showed that the alfalfa height growth in shallow level treatments was more seriously affected by water stress than other
treatments. The level of alfalfa inhibition growth of different soil layers by different cutting lateral root is shallow level
treatment > medium level treatment > deep treatment .

Keywords: root pruning; plant height; growth dynamic; alfalfa



