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Abstract: In order to deeply understand biomass formation for Panicum virgatum in the semiarid loess hilly-gully regions,
we investigated the biomass production, ramet generation, and resource supply and demand at the plot and tussock scales
during the yearly life cycles of two switchgrass species, i. e. early-maturing and late-maturing ones , respectively. Here, the
reproduction ratio for early-maturing switchgrass at the scale of tussock was nearly 100% with the absence of size-dependent

reproduction, and the height-size pattern was nearly normal with obviously relaxed competition among those ramets.
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However, the later-maturing switchgrass represented significantly different ramet-population ecology. At the scale of plot,
the biomass yield in a year for the later-maturing switchgrass was 15 t / hm”, nearly one time more than that of the early-
maturing one. However, the soil water content in the soil profile of 80 —400 cm was lower than 7% for the later-maturing
switchgrass , therefore deeper-profile drought had happened in 2005 —2006, with phasic growing stop in June and extensive
lodging in August or September. Contrarily, multiple vegetation, Panicum wvirgatum and Pennisetum flaccidum as the
dominant species, had been formed in the early-maturing switchgrass plot, with the balance of supply and demand for soil
water, while the water content of above 10% can be kept and extended to the next year. In conclusion, the efficiency of
biomass formation at the tussock scale was decided in certain degree with the size-dependent reproduction and competitive
relation pattern among ramets. And the early-maturing switchgrass presented higher efficiency of biomass production based
on its size-independent reproduction and relaxed competitive relationship. At the farm scale, the early-maturing switchgrass
also represented its better ecological adaptability than later-maturing one, for the balance between utilization and storage of
limited rainfall, although the later achieved more biomass yields by the fully utilization of rainfall during the rainfall season.
The balance between utilization and storage of limited rainfall during the rainfall season should be considered as a basic rule

for the sustainable production of biomass in the semiarid loess hilly-gully regions.
Key Words: Panicum virgatum; biomass production; ramet population; semiarid loess hilly-gully regions
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W T RRTT A R E R PRBUK TR AT R ANAT v, R R T R+ R ERX , YIBR A
FEHAL T4 IE R, 50 B4R 20, MBI bR, ¥ T S R 5 R ST R s A 5, o AR
MRBLAFERFREARMY SRR R I IB A 5T (caespitose clone) 4K JH# , 4k (ramet)
REFE,ZEFEL R, RAKDE, W, ILR, T HE, A B0E D AR 5

1992 SEMIACRAE Sy —Fb K LRGP E G B L BB, BT R KR (Jacklin Seed Company,
Idaho State,USA) ,BEH RAE, (BRMNRBIRIE , FEWMHBA R RRERE . BRIV GR
TACRR , 575 o PIRR AR 15 5 s (life strategy ) K2, W BB 55| MMM SR ZRA K. FRANIBR S BRI
BOBRAEHLAL T ] — KT TR O (e E-F38, £ R — , AR Y IERS 7 ) , B dEAREE ARSI 50 m, + 38370
2R (RETERINESEO0.74% ~0.78% , 5%, 0.047% ~0.054% , 585 0.054% ~0.058% ), H#
G BB R = ] s R TR : 2001 £ BRF4&B A TEMA)S, b TEM L4EH
TEHHE , HEZAERFTRERE THEBA R, GHEATE, RO RE BT AR R, WIBBARZE R AR
NER, LR T S B ATE B A O AR WU R B T A AR R . B2 BRAER, R
BHEBRREETE2TTH.
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Fig. 1 Biomass storage of vegetation in the switchgrass farms (Mean, 95% CI)

REETEN A LRSS ~6 FAE B BWISR H HBZEH T 80 ~ 100 cm HHT, ZE A YR B K
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B2 BT ERKREA R, Lt — MR RBAR 2% 4, 3T 100 ~ 160 cm J5#8 M - 8K 55 RIS
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Fig. 2 Soil water balance underground 0 - 400 cm in the switchgrass farms over to the next year
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Fig. 3 Distribution of ramet numbers along the size gradations (Mean, SE)

a. BBWIEBREER/NER T size gradation in weight for later-maturing switchgrass; b. BEEMIERE B X /NER 4316 size gradation in
height for later-maturing switchgrass; c. FEBWMIHHRE B K/ NER 110 size gradation in weight for early-maturing switchgrass; d. BRWIEREE
KN ER 5375 size gradation in height for early-maturing switchgrass

BR AN SORR 23 AR B B R/ NR G B K/ N BH B 88 [ o A 4 R B 3647, FT AR AL B R SE 3R T, M3 A
Y1 R R R 5 B — RN TE R AT AR AR B R B, AR VAL O /N AT 0 MR N R B R
(AN MR X TR B B BRAE X 2R B R/ ) v i R RO Gt o , RS RE 0.5 9 RGE K 5 B A BTAR
T, B RARATE 8.9 A4y A 70% ~80% \50% ~60% Ky 3Akab T A R B MRE R XTI & , BRK
BIFE T8 A RA 30% ~40% 40% ~50% B9tk AR X AR B 22
2.3 MREEFERAER/MEKEIE R A HEH X R RE

PR RBWIBR 7 kA TR A K/MEBR R R B E R . 8 AMEIATE ARV A58 & AR L,
B RREV R AR 67% i, TR BWIBREGE 100% o AN T B RS B ™M B9 A= 78 42 AE TR0 J8 /MK, T %
KA TR EENNER BRI, AT A KB REARER . H—Pa R, R REER/NSH
Xt 2RI B R/ [ B ] B [B] 1 5 RFEA A R B B B A A A 78 SR s 22 EAR R B ERI(R 1) . WRIE
REE SOy —F BB, TR CZEM BEOVAEYI R 1, A% BRI R, 5l LR ATH KRS, BR
KAV A= Y ROE BT RESE N A BP AN AR X SRR A T A YR H B L .

£1 SHEANEHEXN(y) GHMNEEXN (<) BEEERXRBRB(y = o + b)
Table 1 Linear regression between relative spike weight(x) and relative leaf and tiller weight(y) of ramets in the switchgrass ramet population

(y = a + bx)
AT B Y R R Fi
Life strategy Slope Coefficient of determination F value
B2 Early-maturing 7 A July 0.89 0.83°F 1139.78
8 H August 0.75 0.60** 211.48
5% Later-maturing 8 H August 0.69 0.87°* 590.29
9 H September 0.58 0.68** 165.26

# % ; BEKF, P < 0.01 significant difference at P < 0.01

3 itig
3.1 EARBEYREEREEHEBRNERFRRAGEERNER, AERRNERRXRELRK,FE—T
W BRA: 18 S W P 18 17 1k e 4%

MR, 558 4 YR BN — N HXT B R B AR ) R TR B B R, il B iR MR R A B A
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B RAEYRE RS, S EMEN BT A SIE AR ERERARE S, Z2HERET 45
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140 B TR BT 38 R e A T , RV T A R W B B R R R o (R I TR R RS
DU EIZISR , ZE 4 W B R KB REEG™ i , BI R A B R B B, A1 oS R A AR TR 9 3
B PR A TR IE XA 22 5 R R R . AR, FLBAS B RV 43 bk 2 SRR 40 5 , L R BE 43 bk R 2
EoEE BRI RSN BRI AGR S BE A BRI . X AR BEEYRBRT S, K TUEE
—Fh SR
3.1.2 HEYFRBRNEREE

A EASMT , MERRERIE S A YRR A A RS YA R TR BREESH
FHSG I/ SRR SR AL S FRME S5 , T RS X R B AR S R AR B e — S R . B BB A S R/ NS R 2 4
(RS BHERFFRAME, KBREEE S R MR ILBIN 58 . TSRS SR MR 4
YRR 2SR AK IR T, KT BeHE— 23k, LR B iR, BT R
NEXTFR RS AT IR AL , RRVIIBRR A T R AR B/ RMELAR B R 2R AR T2 2%, B ek R 199 A 3 40 B A S
SrEC, RN B TR AE S K — E BB R EE SRR, MY BR A KRS, s
2 2SS T BB R, MIBRBUS AR BB INTE 4 o SRR I T 5 _E R BRagO B AL AR e B B B B
2, REERE, AT B £ BE R AT , R R R N — MR AR, 2T LRI 2 5, B
KA T RE R E AR R R(FE 1),

EWRERAE L RNE 58 SR E SR AR (H R BRIk 5 /N T4 bR TE 0 e 15
S A YRR A R B R BTN, REASNBEERE R MEMEKNRZ X, S HHE BRI
FRBERER, PRI B A T R R AT, IR A58 AR B /N IR B AR 3E 2% , A BE VT BB i — 43
PRBEERE S R AN DATE, AR EESRE , AT T R/NSEG Ak 18 A v Bt A R o
MBI M B E A KR EA R X ES TEATRE SR, AR AT 5 , 8 BFE
UK - W25 A AR B0 , S 0 T T B TR PRV R S ) 35 Mk A W B 5 v S AR A B B A R B
Bzs , 1B R R — R I i K BAR, BE SR 2 R T 2R, T KUK B4R 5 38R B3 T 1548
BB S A SR NER TR 255 & R K SRR R AR 3 P 50 PG 35, BRI BB TR 04 0 L 3 T 1
R AR R TE AU X A SR B F B YT 5, BB SRR RN R X R,
RIS R B b BARAMT
3.1.3 EH5ARNMEERRREEAIEYRE BB #ES

TE BRF R  WRFENE S LR PEMER B AR AL "™ MBI R — R A R K/
SR T . WRAKELE A MR TY BN S A B, 5 2 A TR BRI R AR B, MR I A IE R BB K
NG B A TR XTFR S 2 R AT 5 O BE R AR AP ROR A% ik S M AL M BRSNS SR AL,
PR E, Rt R RE T EERRR, #— S B T EYRER A BN TR, MRRKAE
LR T, B R — MBSO RES TS ES SR RN (B E) SR RER R, =453
ISR R AN EO I B 5k, B B R B A YRR REN S, FRLEE S EE MBS NS
R, HIT BB , R — RT3
3.2 RHR NGBV 7E TR 50 5 YRR IR LA e 9 AR 2 (B RAE R K MR IR 4 B s I
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BRMIBR T AT MK, S T BRI T R ER I =Y ™= &, Ko A7 S R i 2002 ~
2006 4F, LK AT HAEF R W R K, B B A F SRR, RETENRE LR T RE SR E, F
R ML T —MHEXNTRER RS, REWNIL, BRI 6 Afh T 1B TRiba S8 E R EH
BE, YR AR R BIRE AU AR BER , 78 2005 ~ 2006 4E4 S22 o B RVIISORR Y A2 7853 e A vl
REIERFTRAOR X R R — PR A R BIIRKIF AR, DIREUKBEHN TR, RARWIERE, 5L HEZ
TETR, SRS RRRTRAEIF ML, B Bk A KR, AR BERAMEERRER, HBESF KR
Bt BER, B BUR , R A K BB 8 , B2 3K 2 s AR 3T , BETI T B — b 1E 1) 2 8%, IR oR

RRMIBREHANFHMEL TR ERER SR, BB ERH BRIk IS TZRE E—AWEH
TEEK. FHAT AFTA, R YR Rrs i BRI SR, 2K M EHAEEERTHE T
W , IR b R B 1S PR AR AT AR K . FRVINBB AR S TE RS R AR B K SRR R B Y
BA, BHOKIPRERRE , WS FER R IFAE T BRI A W0 IR BRI B B AR R
NUEEP R RHER BEE . MXME SRS AREER PR SR H B, FRIER
AR R AR RS YR’ R A 8 ~9 t / ho (MIBBRE R EE 80% Ui L) BRAELES EEHES,
Frgk. HE SUIBHBRAELE KGR ARRA A LR R AR i = B, i i 2 — B sk RIS E A
B, MO —FeTRURE , B # (Pennisetum flaccidum) A Yy R IE L 3 B AE R AWIACR ML ERI IR 3%
WeLAJg , WA ORI 2R R IR AL S . Rl B & BRI I R A BRI i T A R PR S B T B
PR o, A% T R BV SR A BOR B T AR R , 7R il 2R A2 X 2R L v R R T T ROR R A A
FebHE, TORVEBRAE D — R BRI 4 7T AR 1 B ik R T R I

7 ~8 BGB BAETR R T R+ W R KBS RAE R E ™ . BRI 7543 ) F FI 3
[ SRBHR, £ Y - B IS R, BRAERENERELETR, R T RN AR T
JEWR, PRI xR BUR, (BRI AE R I, U R B WAESRENE, TR
HRr B
3.3 PREMHRFEZREK SR A R AR & B, R T B 8 1 I B8R X A W) Il AR 7 7 1B R Y B A
Y

BAME, ¥ TREEL ERWBX A TESKEDM, b TRBEERRRANAR, EYRRETLFE—
A BEFRE], A& R EE R A DR e R — MR, EREES NMR L, WU S 6 Lk R
TR SRR 2= 03 A0 , LA RAE W) SR A 7= i AR R B B M A S BRI AR SR i, SEBRAR 7= ) S A T BRI 48
W, TR ERWRRK AR SESRENE—, TREE M ETASREHRBRNESEY
JRAE TR SRR I TR , T 5 e R R R A P B AR R AR S ey R A BT IR 31,
SRR AN A RS RTN S , RIEERNERIBAR R ath, H 8RB X REE NI R —
AR RIER AR S PR ER AR AR E T, TREXEE, HIES AL RS RN
WP b, B B AR AN AR IR A BB R LR R B W YR T, X TR R MR K
RIREP G AR, R ABR B A YR R SEBL, 1 LME N — i BAn i,
4 B4

TR B BRI 0 AR IR E BRI PRS2 S 58 RAXT R i , B 3Bk EL IR S5 7E 50% LA |, A4
R RREEE, ERGAEY RN R RN, BRI EE FH I BHFERFHERERTIR
TRKFHRFRAARE FEN R E, RN b TARESRRT AN 78 5 7R B3 =15 B9 7]
REZ S, R RRBE AR FH R ASTRF T AR i, TR R R A& A A B 54k
B BEIRTE F, P RGEIR B oy R A 1 RIE L
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