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Study on the Drought Resistance of Three Kinds of Gramineae Forage in the Germination and Seedling Stages
XIONG Yang-yang'”, HAN Bo'
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Abstract
Taking three kinds of Gramineae forage ( Brachiaria decumbens Stapf, Lolium perenne and Cynodon dactylon as test materials,PEG6000 was used

(1. Institute of Animal Science and Technology, Yunnan Agricultural University, Kunming, Yunnan 650201 ;
[ Objective | To study the drought resistance of three kinds of Gramineae forage in the germination and seedling stages. [ Method ]

to simulate drought stress. The germination rate, germination potential, leaf water content, electrical conductivity, malondialdehyde ( MDA)
content and other physiological indexes under different PEG stress were determined. And the drought resistance of three kinds of Gramineae for-
age was studied. [Result] Under drought stress, the germination rate and germination potential of Cynodon dactylon were significantly higher
than that of other varieties, and its membership function value was the highest. Compared with CK, PEG stress had significant effects on the ger-
mination rate, germination potential, leaf water content, electrical conductivity, MDA content of three kinds of Gramineae forage (P <0.05).
[ Conclusion] Among three kinds of Gramineae forage, Cynodon dactylon had the strongest drought resistance. Therefore, Cynodon dactylon can

be used as the first choice of drought resistant varieties of turfgrass in the Kunming area.
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Fig.1 The effects of PEG stress on the seed germination rate of

three kinds of Gramineae forage
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Fig.2 The effects of PEG stress on the seed germination poten-

tial of three kinds of Gramineae forage
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Table 1 The effects of PEG stress on relative water content in the seedlings of three kinds of Gramineae forage %
g 2 g PEG ¥ PEG concentrations // %
Types of forage 0 10 20
el B AR C. dactylon 19.49 £0.56 a 16.90 £0.23 a 15.97 +0.18 a
DU AT s AR A 5 B, decumbens 16.43 +0.18 b 12.40+0.43 b 11.06 £0.52 b
Y Z A LA BB L. perenne 13.57 +0.35 ¢ 11.11 £0.15 b 8.93+0.45 ¢

TE : [RISIA R 7B 2525 5% (P <0.05)

Note ; Different small letters in the same column indicated significant difference( P <0.05)
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Table 2 The effects of PEG stress on the relative electrical conductivity in the seedlings of three kinds of Gramineae forage %
L eyt PEG ¥ PEG concentrations // %
Types of forage 0 10 20
T B AR C. dactylon 48.5+2.97 b 49.6 +1.40 be 52.8+4.64 ¢
DU R e AR AR B IE B B, decumbens 32.9+4.65 ¢ 52.7+3.27b 67.2+2.49 b
Y Z A ZAE A B E B L. perenne 83.4+1.39 a 86.9 £0.38 a 89.7+1.13 a

T FFA RV NG FRRR 35 225 (P <0.05)

Note ; Different small letters in the same column indicated significant differences( P <0.05)
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Table 3 The effects of PEG stress on MDA content in the seedlings of three kinds of Gramineae forage pmol/g

RS PEG ¥ PEG concentrations // %

Types of forage 0 10 20
TSm0 ML C. dactylon 2.71£0.17 ¢ 4.96 £0.84 b 6.01 £0.37 ¢
DU SEAR A B B, decumbens 6.28 +0.93 a 8.27+0.93 a 13.40 £0.93 a
Y 2 LA BFE L L. perenne 4.27£0.16 b 7.92 +£1.09 ab 11.36 £0.57 b

AP RN TR B 2257 (P <0.05)

Note ; Different small letters in the same column indicated significant differences( P <0.05)
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Table 4 Membership function values of each index of three kinds of Gramineae forage under the treatment of different concentrations of PEG

AEXT % 7K i
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AR R MDA 4 MDA content

Types of forage

CK 10% PEG  20% PEG 10% PEG 20% PEG CK 10% PEG 20% PEG
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3 Wit5%ie

AR 5 KA (N R AN L S R A S Rl LR
MO EL 245 50 12 R IR RS St LA
X R 4 403 P R L M AR ) SR R 1 B B
TET A ZAET , XF 3 FhARABI ARl 110 4 25 R A A2
LA By K AR A RN T AT 4
BRI, 3 FIARARMCR 719 % 2F R B PEG Bhid ik

FERSE B b B F ea %, Y PEG IREZAR T 10% I, Fil1
KA 2F S 0 A HUOR 2 W S 1 25 PEG ¥
KT 10% I Fh1 % 250 5 R 2 BN R AM ], X 57555 41
L RIS A B, AT WL, PEG [ X R
W A I RERRAT — € R AE AR IR (5% ,10% ) PEG i
RESE R AR T (998 P88, vk E (15% ) PEG JBikia i 2x
EHIR TR DG RS A g



46 %7 W

feTarasE 3 AR AFHCE 91 I Ao i G 4L AT ST 91

FAH—F, BEFE PEG e B2 AR, UL HT R so Ak A e 2
(IS B B B A 2R R S A S AR B
BT E A F AR B SRR R, X S HT SR A
Wit ok i LS AR B B/ N g5 A — B M
TE 32 5058 B SERING , Z HE2<FK 2 W e ) F e, R 2%
o o T K A M, T AL K i R R, R AAL G
FILHRRRAF 5 o TR b TR BE /DN, UE A 40 0
FRREAR K™ BFFE 0 fERE 545 T, MDA 45 5 32 i
b Tb, T ELP AR G 5 Rl MDA & ETRIERE N
CEE T LIRS AR T 0,3 Fh AR A RL 4 B 3238 750 7
RTG530 R4 ik g A — B
TR T3 FRASRHACE 1R L SR 5 5 T b
T RO R RN TN, =% 5 T S0 v 3 2 S
BEBIEAG ;3 FORABMACE B R 25 R 2 AR X
ErK M T S MA YR BE R I T AR TR, —# 5 TR
b0 i R R ) B A O . T R AR G e 2R R
R T A A, B S K . B PEG
b VG FRT RN, 8 T SR AR A I K i BB A
2%, I ELAR A H SR RN R A RO R Y T
A, TR 126 22 A 204 A B B 5 L ST ) S0 i A A R I 2 1
PERE BRI o T BV B0 30 Ak B8 X A 0 ) 2 K LA — 5
BRI, (EL S e e 32 3ok s DU X A0 0 2 K R B 7
AERFISEIR . CEARRIBG S50 R 3 Fh AR AR} B 3 51 0 5
P DA 8] 35 0% Yk Ay 1 750 A6 AR L ST w AR AR TR
FEES AL AR S B PRI, 7 R D X 35 3 750 4 2 T
AVE 18 SE i R s i, ITAR R, BB 2 T W R
WIHEAR B DGR 2 % VRS T” BB AR, LR T
VG S SMED NI
e
[1] 345 . PEG IR S SR ELIPE b T LRI A KO B

W[ J . fhT-,2011,30( 12) ;34 -37.
(2] BPin, XS, SR J MR AR R S ]. &
AR 2002,19(8) .61 —62.
(3] =1, ZmPH. PEG T2 ke aiosem J]. rrabhll ik 2006,
26(3) 21 -23.
(4] MR, im0, & P RoARR B S S iR i oy
(). T /REE 2 e41%,2010,30(5 ) -88 - 91.
[5] TF, 5550, TkiEtk, . PEGO000 1)) T Hat RIZ 4NN — %
SRR RSN ) ] ErEEl Rl 2011 ,48(1) 11 -17.
(6] FF4L, SR, S, 5. B 2 — 6000 W &t 7 4 4hit
AR IR TR R (M [ ], P ESege U5 gy, 2011 ,17
(5):119 - 121.
[7] s, SERHCE R F-A M. st hEfl A i, 1997 :133.
(8] PINEE, FHSH L. A EFRER G TR M. 4088 VAL ARAR R R R
*F,2004 125 - 130.
(97 kAL, xU2E, TR, . ST SRR T [ C 1/ /R e i
TECAE. AUt FREFS: 2008 :541 - 546.
[10] MRKer W52, ikl 2, 5. NaCl Pl A 0% M Al ek
B[ ) ] B EACK 4R ,2009,21 (1) 123 - 26.

[11] Sate e, S s, B ey R ATENLHIOMr T b e[ ]. PU)I|
EEJE 2005(8) 137 = 39.

[12] B, ez, | 1e, &5 RSB EEE TN BB L RE ] 5
VRS2 2005,22(6) 133 -36.

[13] xijte, T, 2000, 5. e @ pRB B30t 12 AR SR vk (O 4 A TR
[J]. FREA VR ,2010(10) <39 —41.

[14] ZHBHRR. TEMhE SO R T S A TR A T R 2 L S 07 (1.
T F-HEL 2011(4) 120 -21.

[15] 3440, TH 01, 30 €, 25 T0a T R oR e Uit SFahRr
AR 1], 2l Rl: 2009 ,37(34) 117258 - 17259.

[16] BEEMS, TRKE X T 2MA N ke B AT R bR A 28 AR
FART] ARl k44,2007 ,35(8) <12 - 15.

(17] Lhighs, ¥o%, T 7, 2. PEG na R8P4 B Efh 1B L AIsh i
[7]. BRI~ ,2014,31(8) 11487 — 1492,

(18] ke, kSl 212 1. PEG B T S haie B drfh A8 & Je 2k
KAFRRFAN ) ). PO ,2013,33(10) :2043 —2049.

[19] Zsbay XL, TEMR. Ko pha ™/ NEr R A Sk &5
AT ] PEdEYr4R 2007 ,27(11) 12323 -2327.

[20] A5k i St S B LFR LT 1. db i dRll R 241%, 199,13 (3)
92 - 100.

[21] PEREZE, HAMS, 2505, 5 REEIE S SO R Ak oA s [ T 1.
FREERL R R4 ,2008,28(1) 149 - 52.

[22] XIJPE. Aetbdi kiR M L S AR A SR - AT . Atk
AV ARHR R 2£4417,2009,29(1) :1 -5.

(EEF 79 1)

[3] ABRIL S,OLIVERAS J,GOMEZ C. Effect of temperature on the oviposi-
tion rate of Argentine ant queens ( Linepithema humile Mayr)under monog-
ynous and polygynous experimental conditions| J]. Journal of insect physi-
ology 2008 ,54(1) :265 ~272.

[4] ABRIL S,OLIVERAS J,GOMEZ C. Effect of temperature on the develop-
ment and survival of the Argentine ant,Linepithema humile [J]. Joural of
insect science,2010,10(2) .1 —13.

[5] ANDERSON K E,MUNGER ] C. Effect of temperature on brood relocation
in Pogonomyrmex salinus ( Hymenoptera : Formicidae ) [ J]. Western North
American naturalist 2003 ,63(1) ;122 - 128.

[6] WILLIAMS D F. Oviposition and growth of the fire ant Solenopsis invicta
[M] //VAN DER MEER R K,JAFFEK,CEDENO A. Applied myrmecol-
ogy: A world perspective. Boulder ; Westview Press,1990:150 —157.

[7] DREES B M,SUMMERLIN B, VINSON S B. Foraging activity and temper-
ature relationship for the red imported fire ant [ J]. Southwestern entomo-
lologist ,2007,32(3) :149 — 155.

[8] LU Y Y,WANG L,ZENG L,et al. The effects of temperature on the fora-
ging activity of red imported fire ant workers( Hymenoptera: Formicidae ) in

South China[ J]. Sociobiology ,2012,9(2) :573 - 583.

[9] CHEN J. Advancement on techniques for the separation and maintenance of
the red imported fire ant colonies[ J]. Insect science,2007,14(1):1 —4.

[10] VALLES S M,PORTER S D. Identification of polygyne and monogyne fire
ant colonies( Solenopsis invicta) by multiplex PCR of Gp-9 alleles[ J]. In-
sectes sociaux,2003,50(2) :199 —200.

[11] XU Y J,LU Y Y,PAN Z P,et al. Heat tolerance of the red imported fire
ant , Solenopsis invicta ( Hymenoptera ; Formicidae ) in Mainland China[ J].
Sociobiology ,2009,54(1) ;115 - 126.

[12] PORTER S D,TSCHINKEL W R. Fire ant thermal preferences : Behavioral
control of growth and metabolism[ J] . Behavioral ecology & sociobiology,
1993,32(5) :321 -329.

[13] TSCHINKEL W R. The fire ants[ M ]. Cambridge: The Belknap Press of
Harvard University Press,2006:247 —308.

[14] KASPARI M. Body size and microclimate use in Neotropical granivorous
ants [ J]. Oecologia,1993,96(4) :500 —507.

[15] CERDA X,RETANA J. Links between worker polymorphism and thermal
biology in a thermophilic ant species[ J]. Oikos,1997,78(3) :467 —474.

[16] CLEMENCET J,COURNAULT L,ODENT A et al. Worker thermal toler-
ance in the thermophilic ant Cataglyphis cursor ( Hymenoptera, Formici-
dae)[J]. Insectes sociaux,2010,57(1) ;11 —15.



