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Effects of genotypic diversity on age structure in Leymus chinensis population
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Abstract: Genotypic diversity is an important part of biodiversity, which plays an important ecological role not only at the
community level, but also at the population level. In this study, we set up five gradients of genotypic diversity to explore the
effects of genotypic diversity on Leymus chinensis population from the perspective of age structure. The results showed that
the biomass and number of 2nd age class tillers of L. chinensis population increased significantly with the increase of
genotypic diversity (P<0.05) ,and the biomass of rhizome,length and dry matter accumulation of L. chinensis in different
ages increased significantly (P<0.01). At five gradients of genotypic diversity, percentage of biomass and tiller number of
Ist or 2nd age class tillers were the highest among different ages and showed expanding or stable age structure. But
percentage of thizome length and biomass in L. chinensis population of 2nd age rhizomes were highest proportion among
different ages and showed stable age structure. With the increase of genotypic diversity, the age structure of tiller number and
biomass of L. chinensis population transited from expanding type to stable type,but the age structure of rhizome length and

biomass were stable type. The characteristics of tillers and rhizomes at age 4th of 12 genotypic diversity level were higher
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than other genotypes. The cumulative length of the rhizome of L. chinensis not only reflects the asexual reproduction ability,
but also reflects its spatial expansion ability. High genotypic diversity significantly increases the length of the rhizome of
L. chinensis population. The reason is that genotypic diversity can improve the soil nutrient absorption efficiency of L.
chinensis, thus effectively promoting the root growth and providing conditions for population expansion. Therefore , the tillers
and rhizomes of L. chinensis population have an expanding or stable age structure at different genotypic diversity levels.
Moderate genotype number promotes the increase of the biomass and number characteristics of tillers and rhizomes at
different age levels. This is due to the contribution of complementary effect to the positive effect of genotypic diversity. There
are some differences in morphological and physiological characteristics among different genotypic levels of L. chinensis,
resulting in different nutrient requirements and resource utilization ability of different genotype of L. chinensis. The increase
of genotypic diversity can improve the utilization rate of resources and promote the development of L.chinensis population.
However, over high genotypic diversity will increase the proportion of senior tillers and rhi senior zomes in the population of

L. chinensis ,and the development of population showed a decline signal.

Key Words: genotypic diversity; Leymus chinensis; age structure; population; selection effect

BEA B Z R R R N S R B 22 /D S TR R A R v &SR AP TR AR A AR
B AR T8 T AN TR A SR A O H ARSI AE S 26 F BN ZE SE P RLBORE A TR TR AT 3
DRV ROEG AR R0 RE AT LA SE R B 2 R PR AT s Bk DR Y 2 MR Oy gt A 22 R ) B 2 2 AR 70, AN
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AHFFE 25 b X AL T4 Kb ke B FIAFZE I (942°42'N, 122°31'E) , #ukb Wig i T 5 X, AR K
TE 450—550 mm Z [A] , AESEHIE 5.7°C , #ci 35.2°C , A% —29.5°C  AFEZE K HHAE 1200—1450 mm Z i) 147
1.2 SRk

S HA MR 4 3 E R AR B X 12 >, 2012 4E 5 A TRINSFERE EE0M XA 12 4
Hbp5 Ay IR — R E R AR E 3 mx3 m B X, FIH A ROARZE S IR B AR, SR LA (R b 3 R A 11 4y
o BH XN EMTEKBRS R SR T 25 F45iC SSR(Simple Sequence Repeat ) 141547 3 PRI 7l (14 %5 5
FNX A3, DIRIE 12 /b 5 SR A2 Y 2 SR IR EL A AN [] 0 35 R 15 98

ARSI E 1,24 .8 F 12 DEEFBIZ MM T & BRI EE 24 12,99 .10 IR, & BB 5L
PRI 784 Z A 1 ) 2 5 AR A 6 DR R H R R FHBEMLAL G158, A HERR SE DR Y (] 9 2 S s i, PRIE 1 g S PR 7Y
FEAA TR 7K A B R YR B— 35, 88 [l — /N DX P A 6 DR Y 0 B YR B ], RS S8R /N IX P e R
S R R o7 55 HL e DR A AR (00 A ABE 3 A 45, 44 ] — 356 DX 28U 4 B A R [R) A6 B S ) 2 52 b A [R) 467
e DT ARTIE T AR ) 35 R FR AR 8 T 7 A )RR P s s U A IR 38 1 B BE S IR R 21 & 0 5K, %) 64
AL /NXCR BN AL A HEAR 720, 2014 48 5 7 PUREAS FE PR RY (1 35 B DX P35 BCR 350 [R) A9 - RN B
T A RIS R B AR 1) SRR AR 2578 3R A R 1, DR UE T S 56 b Al 1% 3 AR AR B A AR (5] 5 46 4
Wy, B La 20k, PRSI TIRE SR Ta 20k FH RS DR A5 I 0] B ) 7 S R 3 2 mx2 m BSEEG/NK R 7 H
WIET- AT, A, K FIBR 2 5,

*®1 ERRASHR

Table 1 Genotype combinations

FrORE R R H FEH B A 5=

Number of Leymus chinensis genotype Genotype combinations

i%[ﬁ])ﬂ Mono—genotype 1;2;3;4;5;6;7;8;9;10;11;12

Wi 720 A Combination of 2 genotypes 10,7;1,5;9,6;5,10;2,6; 4,8;12,7;2,4; 11,1;8,3;11,9; 12,3
2,4,10,11;1,6,10,12;3,8,11,12;1,4,5,7;6,7,9,11;1,2,8,9;5,7,8,12; 2,3,5,6; 3,4

mg)jﬁgﬂ% Cnmbinati(}n ()f4 genolypes 971(’) ’ Lt R ] ’ ’ ’ ’ et R G e B R B B e e B g B B ] ’ ’ ’ ’ ’ ’ ’
2,3,4,6,7,8,10,12;1,2,3,6,7,8,9,10;3,4,5,6,9,10,11,12;1,2,4,5,6,7,8,12;1,2,4,5,

NI A Combination of 8 genotypes 7,9,10,11;1,2,3,5,7,8,11,12;1,3,5,6,8,9,11,12;2,4,5,8,9,10,11,12;1,3,4,9,6,7,
10,11

+ R FAIZH A Combination of 12 genotypes  1,2,3,4,5,6,7,8,9,10,11,12

SR 4 AEESE K A BIRE RS, T 2018 4F 9 H N ARSI/ N TR . FE
TiR 58 RN 0.25 m 0.25 m 0.30 m, HURE i R TR R AR BRI ZE ARG A ARIR AR, R Al (] S
5 AR AR A3 1 S BRSSO S B bR R 25 A T AR I S5 AL R 4 10 SR 25 AT Bk A5
MREERRCEE | BE R LA AR W AR

FHAV- X Btk o A Dy i 73 BE AR A 7 0 B FE AR, 1 100 em AR 25 8 455 1 O 4 d 25 8 AR 25 95 40 ) S I A7 1Y)
Ei=E 7
1.3 Aot

i3 SPSS 22.0 GEi o Hrak A B g vh A5 N8 Bn P S FIRR 22 o R I 507 22 707 ( One-way
ANOVA) Xof 3 X R 22 B X 3 AR I S A RV B S A AT I 35 PR AR
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2.1 FE R LSRR S0 BERR AT I 25 4 1 52 )

2.1.1  SEERRECE AR IR S5

5 P LRI Z R KT T 1a Fl 2a 505 BEMREE I 7 Lol ek, Ferf 1.2 A 12 R B ZHE K R L 1a
ABERRFT 5 EL B, BT Fe B 20 59 44.65% ,44.23% F 33.36% = T HA IS R 07 o5 He o), 360 1.2 Fi 12 3k
PRI ARV - RO BERREICR AR IR A5 A 2 A . 4 i 8 R B 2 REMERR BE SR A1 T, 20 S0 BERR T (5 LU 51
K, B0 EL1 5050k 42.78% F1 40.41% , 36 4 8 JE PR 7 Z2 B P 7K - 19 2 1 43 BERR R (0 AR I 45 0 35 R R
SERL(F2) . la.2a M 3a SrBEMRECEFESL R B 2 REE K 3G S |, 2 B0 3 s s/ N A8 4, b e 8 3
T ZREE R R e o 76 1.2 4.8 JEH T AR AR B N -7 R34 BERR B 7 35—41.67 BRZ )5 12 JE
DRI Z2 W P B SR B da SR BERRT-T- 5 KT 34 43 BERR B 553k 82.14 # , Sy HLAth JiE R R 2 BE PR 66 B A M £
2%, FHRET2Z0TEEREY], 2a 3a 0 BEMREE 70N [R] 3L R 78 A MK OF ) 22 5 B 38 sl 8 3% ( P<0.05,
P<0.01) (£ 3),

®2 SHERMSHEMKTTFEEMNHS ERMEN FREN (Mean+SD) RFKIE/ %

Table 2 Age structure and age spectrum of tillers quantity at different gradients of genotypic diversity in Leymus chinensis population

BER R Z R VRS i Age class/ (#k/m?) it
Gradients of genotypic diversity la Da 3a 4a Total

172.92+77.7 113.54+71.8 61.96+34.48 38.89+17.12 387.31

! (44.65) (29.32) (16.00) (10.04) (100)

195.83+79.6 143.75+62.19 68.18+26.31 35+£12.25 442.76

2 (44.23) (32.47) (15.40) (7.90) (100)
172.22+84.53 213.89+63.59 72.22+32.16 41.67+11.79 500

4 (34.44) (42.78) (14.44) (8.33) (100)
205.56+107.22 227.78+65.03 92.86+22.02 37.5+12.5 563.7

8 (36.47) (40.41) (16.47) (6.65) (100)

165+75.99 142.5+67.13 105+61.03 82.14+52.97 494.64

12 (33.36) (28.81) (21.23) (16.61) (100)

*3 BEFEBZHEMNERZERNEMARERTESH
Table 3 One-way ANOVA of effect of genotypic diversity on indicators of Leymus chinensis

45 Index la 2a 3a 4a

Sy BERREL F 0.425 6.271 2.545 2.455
Tiller number P 0.79 0.000 0.050 0.074
Sy BERRAE Y F 1.814 12.739 2217 1.112
Biomass of tiller P 0.138 0.000 0.079 0.373
Sy BERRAE T F 1.726 0.636 0.800 1.230
Tiller productivity P 0.156 0.639 0.530 0.326
Sy BERR F 0.362 0.234 1.344 2.359
Tiller height P 0.834 0.918 0.265 0.079
AR F 7.570 11.291 4.992 15.192
Rhizome length P 0.00 0.000 0.002 0.000
HRZEA Yy F 13.826 12.215 5.729 8.871
Rhizome biomass P 0.000 0.000 0.001 0.000
REET W B R 4t F 7.136 5.745 4.055 1.436
Dry matter accumulation in rhizome P 0.000 0.001 0.006 0.251
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Fig.1 Effect of genotypic diversity on biomass of Leymus chinensis population
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RUZAENERRE T ¥ iR KT 28.78%  AF IR A MR B RS e Y . 12 BRI AU A P eh B2 if, (IR AR 22
FFE T o5 L) AR R BT o L T A — e R IR R, BRI R Ty 22 A R R 5 A4 A
IR ZFEVERRBE Z (A1 1Y 1a . 2a Fl 4a WA K E RGN R E 27 (P<0.01) 3a MEKERAGREE R (P=
0.02) (K 3), [IRIAHEZER FBETEAS [F] 5 PR 70 oA P o 8 22 ) 22 LS 186 hn s BERAIR ) A 34, v i A 25 K B R B i
BN A A A . FR AT R R 2R X AR 2R K R ELA

R4 TRERBSHERETFEMBERZKERNFERLEM (Mean=SD) R F RIE/ %

Table 4 Age structure and spectrum of rhizome in length on Leymus chinensis population at different genotypic diversity levels

L AT 1% Age class/ (cm/m?) it
Genotypic diversity level la Da 3a 4a Total
1 3123.99+681.77 5835.73+£762.45 3025.36+330.39 842.45+203.62 12827.53
(24.35) (45.49) (23.58) (6.57) (100)
2 3147.41+944.11 4298.44+784.91 3845.01+£1052.58 1092.14+298.66 12383
(25.42) (34.71) (31.05) (8.82) (100)
4 3585.69+548.12 6522.01+£1139.08 3275.36+1030.21 806.5+145.47 14189.56
(25.27) (45.96) (23.08) (5.68) (100)
8 4881.42+1206.66 6433.81+£1132.25 4106.61£515.22 757.44+164.62 16179.28
(30.17) (39.77) (25.38) (4.68) (100)
12 4073.15+£1042.66 4306.6+1507.77 4186.31+£1162.73 2397.23+£777.41 14963.29
(27.22) (28.78) (27.98) (16.02) (100)

222 MRZEAEY R A

5 FhEE IR ZREE R BE T | 2a SF HOAR ZEAE Wi A0 E AP b T o LU s, Y98 T 1a 3a Fl 4a iRZEAEY)
L], YRR B RS RS . AE 4 RN 8 LRI AL AR KT AR R T AR ZE I AR Y R T iR
109.09 g #1107.22 g,1.2 12 FEHBZFEHK P FARZE AW Rk E] 73 ¢ DL L, BB 2R K F- 1Y 3
I AR AR ZE A Wy it 7 FE SR 25 AR W 0 LU A SRS N 5 e (R AR R R B v AR 2R AR W o LB S R AR
JERmE AR (B 3) . 4 DRRE R ZE Y AR 5 L A AR RE ] 2 oA W B 2 R (P<
0.01) . 1] LAA Ry 3k R 7R Z2 B X6 2 AN [R] I AR 25 A W 350 S 35 s i, ek DRI AR R ) 18 T L 8 A1
WA HRZE A BT o LU ] 3SR F e i TR g
223 METYEHEE

5 Fh S PR A Z2 R KT T 2 RR AR ZE 09 T4 JB R 2R i B A G 348 AR R B BT IE R R AR 1R, 38
DL 2a AV AF R SR 2 | e S AR ZEAE 7 /N TR AR ZE Bl R R 2 R AKOP 38 I AR ZE T i AR 3R
R B TS T REARL, JTF7E 4 FED R 2R B A B (E , 4 0.63 - 100 ecm ™' (& 3) . 1a Fl1 2a
FRZE T4 Jo R 52 it I 2 B R 8 o e e A A 38 R A S8 s BRAIR B R 3, HL33IHE 4 JE PRI Y 2 R 7K - e
Ko HHERFZTERER, la Ml 2a MET YRR B EAE 5 A FER B SRR 2 0 2L 22 5 B 3
(P<0.01) (£ 3) . Bt AT %60 3% P R Z2 B 1 AT A 3 ook 2 o 6K i AR 25 A9 40 3 B 2 0 A I % o e 2
Wi,
3 #ig5itig

PP EERRAE 5 LD B Z AR BRI 3502 4 NS BAD L, LA 1a T 2a S0 BERR T (5 19 Lo i 55, Bl 43
BERIS PGB N, 53 BERREIC B TR ATR , L R R 2 R R AR 2R R AR 2K %) 38 R 0 e, R AR 2515 38
EFR B R BN Bkt i e . R RZE 50 B iR g0l &, BT T8 TR B Ak ) Je A= =
FIFRHRAR , 77 Az TR BB R A 0 e (o 2 HE 7 A4/, DR I e A o BERR R 50 il 07 I i
LR AR 5477 1 2 BT B 0% A IR AR AR A 1 0 5 mi i bR L, AR TR R T HL
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Fig.3 Effect of genotypic diversity on rhizome biomass of Leymus chinensis populations
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