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Abstract

In this study, callus was induced from young inflorescences of tetraploid upland switchgrass “Jing-
ji31”, an ornamental plant, and homologous octoploids were obtained by colchicine induction.
Detection of Flow cytometry showed that the relative DNA content of leaves in it was twice as high
as that of tetraploid. Stomatal frequency reduced but stomatal size increased significantly (P <
0.01) in leaf epidermis of octoploid compared with its tetraploid. Phenotypic analysis showed that
plant height and tiller decreased significantly (P < 0.01) in octoploid plants, while stem diameter
and leaf width increased significantly (P < 0.01), and leaf length did not change. Moreover, octop-
loid plants have more chlorophyll content and higher photosynthesis (P < 0.05) than tetraploid.

Keywords

Switchgrass, Ornamental Plant, Colchicine, Octoploid

HIRR “RR31” \EFSESRERESEE
ViR

ZEER, A, RAE, MBEOHR, BXEL K F, B, fA”

P S TS AR SRR B, NS PR
e AR MR B Bl S IR B F R By, b s
Email: 'yysen2008@sina.com

DERER

XESIH: RifgHE, uaslg, R0, BIEERR, BCE, SO, R, SRR IR 31\ B IRE S A
FR 5 A FAHTD]. Molkil 5, 2019, 8(1): 10-16. DOI: 10.12677/wjf.2019.81002


http://www.hanspub.org/journal/wjf
https://doi.org/10.12677/wjf.2019.81002
https://doi.org/10.12677/wjf.2019.81002
http://www.hanspub.org

HO
=
48

Wk H W1 20184F12H14H ;. FAHHM: 2018/ F12H31H; KA HY: 2019%1H7H

m =

AREFT AR B A DU AR RAIRR 31”7 KSBEASMERE S HRGAR, RAKKMIRES
JERBIE RS A, AALRAAERY, KM DNAMXT & EANGER2ME; 5UEEML,
J\EE AR BT R B S B3 KT SR/ B R (P < 0.01). REGHTEERRY, /\
MIE Rk R PBERERIR(P < 0.01), TIZEMMHAREREHMP <0.01), HKREBEER; #—
SRR, \FEEERHZRSBANGE R IR SN (P < 0.05).

KA
MIER, WEEY), BOKMR, )\ fEE

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WIE R (Panicum virgatum L)JEr=F 163, NARAFHGramineae)ZR & (Panicum), f&— 2 FERETER
C, 1Y) MIERREAPUEYERE. AV ES. RS Ada K, & aEdbrti AR R, &£
E AT 2 T KB ORRE . A, DURA4ER QB TE[1] [2] [3]. db4h, MIERRMHEE, 2KE
BURSEE, DEFE & B, KER ARG, BIHEET, JMREE, MR AR,
BRI, —HFFEAZFE. dTRKAMME., URlHE. EI70, MR AERCSE [E 5K sk b 45 3
3k 4] [5]

MR R T 20 el 80 B SIANFRE, FHAEIb. 782 Wit BRI E T ASENE. £
Die AW 850 BEREHT, RIGZEDAEY) = &5, T HRE R 3%, $intiEa
Ber i, DI K R R R R, Wl T R R R Bk R A AR RS AR 6] [7] (8] [9]. BEAL, ML
FEAE B A A b DX ) 4715 20 B el AR v A4S 2 T U AR, TR AR A 2 R R A O 5K
WHER R Y (EL bR, B HAMAES T & RfEs:, nTRigEE Bk, MENRR S M. E3KR
B b7 M X R T R 2R - RS [10] [11].

FEM 19 A 30 FATFE THIR R B R TR, ERPHTRERE . VPR EAE R R T RARIE R
AYERIE R Thmic i Bhik 8 S L TAE, FFE5E H “Shenandoah” «  “Heavy Metal” %52 M HIE AR W
B, TR BN MR R B T AL TP M B, W B IR B R (I S B[S ] A ST LA F
VIVU A AR O B R “ 3B 317 RN AME RS 3 B 2R, SR AKOKAL 3R 15 T A B R 15 L [F) R
J\AEAA,  FEAE H DA SRAS IR R B e AT R A oA, 4 Ja L B IR BRI it P (RR) 85 1 B0 LAl
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2.2. BB

2.2.1. PIRBRELIEREZFEFENES

MR G35 5 Z A5 A5 3 2% Yang S5HURGE[12]. B “ 508 317 HI4hAR, SEH 70% CRETH 5
30's, FH 10% NaClO & TH B 15 min, # /5 R KIGYE 3~4 . FH KB B4R 4R R T K 73R T )5
W AP e, R 2 5 5 mg/L 2,4-D. 1.2 mg/L 6-BA.30 g/L 2 HEAI 8 /L B ) MS 15523 F(PH 5.8),
ERBRE M NS4, BERN26C £2°C, 2 Ml afGHSA#EEEH Smg/L 2,4-D. 1.2 mg/L
6-BA. 2 g/L HZ IR 30 g/L 22 2 FHAN 8 g/L bl MS 55553k F(PH 5.8)BEATIMFE 155 4 J&, 4575 5K H
W R AR — K. R)E, BERGHSAEEZEEH 0 5 0.03% KK R4 S FRHES, T 28C
PSS PR RE IR 13 K, Be0# 120 rpm; AbFESEEE, FHWRIARS SR FRE A A L 2~3 Ik, ARG
BERGE, BEGHSEREESH 0.5 mg/L GA3. 30 g/L F R 6 g/L BRI MS #3735 - (PH 5.8)i%
FHEM FEFRERKE 2~3 RN, KHAFEBER 12 MS AP SAR S HAETKA 3~5 %
REF, KRR E SH SRR S a § i e H R R 5%

2.2.2. IR EMEE

YA 4~5 W, HR4E Huang 28 A\FJ5913], FHR RGO HAS AT %2 o B 1 em?® (5
W, 2R K P T IR AR TN FR I, N 1 mL ZHARFEEGR, ) POl IR B IR
MBS, M 1 mL 4EM0ERH0K, HE 5 min. FEHH 400 H BB FIRSEIGAGSIES) 2 mL 504, JF
T 4 CHAF T E L 6 min, 53 1100 rpme 77 FR_FIEH TN 200 pL LAk P BE (PT) G (3, 18 % 44 4 20 min.
W G LR i PR N 4H LA (BD Accuri CO)EAT R I H: DNA A% &5,  DLARZAKKAL 2 4 2R 1) P A AE b
YE XTI

2.2.3. MRS

S AL TR L TC G 8 O BN L[ 12]. 148 10 IS A A, BBV B s st s e, B
MRS 1 em Aidi o FEM R IR R IR — 2 MR TE G FE Fl, AR Al TS A BTN O Tl BT
TP b, a6 RRREOA, BT ERAET PSS ALE E S AN, BEPLE 10 MEA 10 AL,
LK.

2.2.4. HIGRB 51

283 T M A %5 52 1))\ RS AR I R FR DU 5 RS HRFE IR = 5 8 9T 2017 4F 5 AXIERE R H .,
R AL F AL T B P X /NZ 1L E(N40°10', E116°26"), & S 78 f BR IR A5 R Rk 1 22 XS0, #83K S0 m, 4F
BRI 12°C~17°C, FEHIBEN R 640 mm, FEFUE 4200CHEAE10C), FLMHEPLN 190 K. Rkt
B pH N 7.6, LIS 1.5% AR, 84.0 mg/kg BMFE, 16.5 mg/kg BB 129.0 mg/kg IR 14].
TERSACIH, BENAME “50f8 317 B\ AR FI DY A S0k 6 BEAT HIMRANE . WA MReE . 288, 22H.
KR B8 S A Keda e, FSRIE R TR KN, bR R 2R

225 HERSEIE

MR R O B E R R IEES H[15], BEHLER “308 317 )\ AR DL R5A S H 6 R, HU5 =
M R EERE 0.05 g, BEFFIF K2, BIRE, ARS8 mL KK LRERIE O T, fERBEE &1 NiR iR
24 h, FHEMES, fHAEA. DZEEAE AN, TESHSESE,
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2.2.7. BIBRSHh
KH Excel 2010 #ATHIE S 11, {81 H SPASS 22.0 BAEFATHALFEAR T 15 .

3. ERESH
3.1. I\ EEERIRS

A A4~5 i, DLRERORAERACER 1 A oux I, A 0 QA SO A P P A v AT A 1k 20
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Figure 1. Ploidy level analysis in switchgrass “Jingji31” by flow cytometry, (a) Tetraploid, (b) Octoploid
1 HIRAR “AR 317 RAMRBLUEME ST, (2) EEE, (b) /\fEE

3.2. HRSFLFHES

FEM U TSR “ il 317 USRS )\ kit i ALRFIE R I, )\ R AR - AL/ AL
R DU B R 2 (] 2) o DU RS AR R 2500 N LT ) S LECR 13.8 A, T\ SR AR T 3 A
MEFRISALECN 8.2 A, Bk AR FL3E B EL DU (544 3 A . )\ B AR I S ALK S 58 20 51
N 47.2 pmy 22.6 pm, 1 PUREARE R S S 5008 38.1 um. 15.1 pum, J\fEARFEAR I R ASFLKR
ANECDYfE R R I, Homk R S ALK S 58 3 R DU R A N ) 23.9% 1 49.7% (55 1)

Figure 2. Leaf stomatal characteristic in switchgrass “Jingji31” (400x), (a) Tetraploid, (b) Octoploid
2. HIRRAR “IRAR 317 MR SFLAFE400%), (a) P&, (b) J\ &K
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Table 1. Leaf tomatal characteristic analysis in tetraploid and octoploid switchgrass “Jingji31”

=1L ARRR IR 317 MBS/ \EEM A SFEHES R

fEtk ALK AL LB K
Ploidy Stomata length (um) Stomata width (um) Stomata frequency
ILIFEZEN 38.1£2.0 151=1.0 13.8+04"
J\ {5tk 472+13" 22.6+43" 82+0.8

2 kS, WME £ SE, TATRRSBIFE P<0.05 M P<0.01 WE BEEER.

3.3. BERE ST

T “RRR 317 DU\ R R B R B 5 Gt b, 25080, DU AR\ R AR i R 1
PR3 38 133.4 em A1 106.3 em, J\ (5 AR R PR = b DU £ 4K 2 28 ARG, I/ 20.3%; DU A4\ £ 44490
TR B AR BEEN 193.4 AT 118.6 A, )\ ASARKE K 73 BERL LU DU £ 44 1 25 FRAIC, 98/ 38.7%:  DUAS A4 AT
I\ AR 22409 3.4 mm A1 4.1 mm, )\ fEARRE IR 220 L DU A5 44 2 2 38 0, 38R 20.6%; J\ f 144
PRI e FBE LU D i A R AR B 23880, 3R 9 44.4% s 177 )\ s AR REL AR 1 P SR DD 5 A AR G B B 22 3R (52 2)

Table 2. Phenotypic analysis of tetreploid and octoploid plants of switchgrass “Jingji31”
=2 OIERR RAR 317 MERS/\ BRI RE S

i 1 731 5 RIS Iy BE ESi|

Ploidy Plant heghit (cm) Leaf width (cm) Leaflength (cm) Tillers/plant Stem diameter (mm)
UIFEZN 133.4+11.8" 0.9+0.1 40.9+4.5 193.4 +£29.5™ 34+02
ANEZZS 106.3+5.2 13+0.17 418433 118.6+19.5 4.1+03"

2k, WME +£SE, TATRRSBIFE P<0.05 M P<0.01 WE BEEER.

3.4. HERSEMAAERSH

X R 317 DURRAR )\ AR R SR AR A E RN E S Gt ir, S5 RERH, DA
F)\ AR B 2255 B4 HR 2.4 mg/g A1 2.7 mg/g, )\ AR IR IR I 453 25 2 B LU DU 4354k (B35 4 m
IR A 12.5%; DUREAR )\ f5 AR B R B H e &V F 4353104 17.8 umol COy/m® s~ H1120.2 umol COy/m*s ™,
J\AEARRERR 6 A 1 F B A5 R4 8 T 13.5% (32 3).

Table 3. Chlorophyll content and photosynthesis in switchgrass “Jingji31”
=3 ORI “RIR 31 MHERESEFNASER

i HERETE JeETEH
Ploidy Chlorophyll content(mg/g) (umol COy/m*s™)
TS 24+£0.1 17.8+0.8
I\ 27+0.1" 202+12°
s, WM +SE, THTRIRAHIE P<0.05 A1 P<0.01 FHAREELR,

4. g
LAGARITE AR AR B AELE, RS L BB R 2, MR RAL —.
LA i T e R RS HO I, TS SN S, R SRR SN . EEE . B3
FRAY S B RS TE A S T T R A ML S, AR T 22 A PR e . K AL 358 £ 5 5 9 22 135k 7
R OUHE R S RE B bR T BB, CER S 2 R | TR AR A B R F[17] [18].
BT B R AR FRPURAG. AEAE KSAE AN, IBRR R A A AR AL A AR
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FRRTERA BDEAAERS, WA RRIEAYE LT “BEY” [1][2] [19]. 1G4, BHFA R #RkiE
T 2GR EMEARENEAR BRI MR, AT T AR R DU A5 A B it ot 5 )\ 35 A s b 25 i o
AR AEASERI R I8, SR KK ZR 5 S Q] 1)\ 5 A R B Fr A 5i[12] [20] [21]. Yang 5P
VU A5 A HB BRI R Alamo BCARN T AMEHE SR H L, R 0.04% M FROKALRAL B &G 202, A&l
AR TR AR T B, BIN3RAE T )\ 51k Alamo HEFE[12]. Yue ZE7EULIERN [, DINIE R 4R SME
HHESFEHMEL, SRR FIRE =D i (Alamo. Kanlow F1 Ranlow) I INAAAE#[20].
Sangwoong Yoon %5 UK F R KAl 2 AL BEMIA: ] Liberty (I40TH, FRGINSRAIAFHERE21]. ABFFCAERTA
WA b, DAYk mr BRI B R 317 B4R R AME RS T B 2, SRABOKAL RS S4E
FIFIRAT L FYR )\ B AR AE AR o

ZAGARIEY) S8 AL G TR I E G RS, @ WA R AT G Bk B, BRI E I
EITEEM HE, (HRR R, TS AR e e ph o H g EAR R H 2 A ORI . 2010
TR S H BT AR SR O 5 e A Al A% DNA & Fok S s LR PRI U736 [22] (23], Hike rij2
HERf S PO fAE, UGS A RSB 2 105552 o« AT 7T BRI QA P S N e A % A W - DNA
AR e HRIVR A5 (] 1), FE4E AR FLAR A B /N 38 B SRR A A B A AR AR IG5 1 o 5 DU %
PRMIEZ AR L, 2 )\ A5 AR R I B AN RRET P 0 AL B Sl T <AL TR AR ) St 25 18 R (1] 2 F 6 1),
K HAGE AR R\ A5 AR A S5 Rl — B[ 12] [21] [22]0 XMIFRESE R SAL, Rek b 2805 1
73, BRI T MR AERAR K RO P08 R I8 s [RIRF, HsROC S E R SUESS B, AR TG
YER AT 23]

AT NI AR L], SV AR RRAR ECEL, )\ SRR R bk e I AR . rBE R E b B &
BEREC[12] [20] [21], AWFFEERSHTANRIBEASEE R — B 2)o 0T W B, Hod kw0 B
oy BEACE (R D o O AR SN A, BN U B AN R Tk s ) AR A T I o AR . B4,
AR S 2 . LS R SRAERr R [15] [22] [24], 5 LBWITE—B0 AW R0
R G 2 fr e LU RS AR B N, e A EF ISR, BT 6 G G 2R BOLRE AT 6 A 1R F 1 B 22 i
(BFEMEE R a M by KHE MRS, HEBEEBEEWOLEERZCEE, Ja1E AR S T LU InE A
MU G R R R, A RT3 s A& R AP P 15] [22] [23] [24].

E&WE

5 T AR BB I H (QNIJ201626, KICX20161502-1, KICX20170110)F148 5 iRk %130 H
(171100007217001).
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