BEWTSE 55(4) ¢ 275-282, 2022 275
DOI : 10.6991/JTLR.202212_55(4).0006

WE X ats e 3 mp g gy

gEIr O EZEC @O

Wb H s 11 ES B 31 H 5 20 HTFE 11 5 10H

W B

AWFRLUREBE &S =~ /N » £ + /UJE (Napiergrass Taishiu cv. No. 3 ~ 6 ~ 7 ~ 8) {E RyalBatf el » 2 a#ERg 2
M=ENEITER - S\5E 2 BRI EKHE 2 ) RS 2 FEEKHE | X BEHCE LA RIS R
ik o SERGE RN TAREIRRE HEHEE - R REEENEEE - REE = - - /G2 EHAE
SPAD {H (Soil-Plant Analysis Development value) #H3 R EHIRAH > EAFE B2 REITH » FTA il 2 A B3 =
EIRAE o KA K EEY & & RN &8I AATA SRR R R 2 R A S AR - M7
A REEGHEE SRR 5 & B SN B IRAE o & LatSE 4= s fe R Sl 25 A R UEARE I i - HAER
UK SPAD (B K B R E 2 e Bl E B 2 R GRS - HAEBGESE KR 0.7 BSEiER - Kt SPAD H K
BRE 2 RERHEGTE RhEm R REE 2 21 -

RESHER  REE - IR0 - A - BRUEY -

i

EIRREEB MG RIERERE - TRENREHNEAEZ WE MERSANFIFE - S5
WEABINREERE - AAMATET B TIEZAT > BRI R 1 2 s ETERE - A ANE R EIEY) 2 SPAD (B
(Soil-Plant Analysis Development value) ~ EfFHE 2% ~ /KatE/K(ILEVEE - B e 2T 5o &8
FAMIEE o sedEMERHE MR ST - B AR« PR A T A 2 — (3% 0 2007; Karimi et al., 2018 ) -
—f%I = > Y2 SPAD HlS# el R AT 2 AR « TEIEFE ERARIT » /INE (Triticum aestivum L.) 2
SPAD {HRIZJTE 41 2 48 7 fi§] (Barutgular ef al., 2016) > MYE (Coffea canephora Pierre) 2 SPAD {HAMERY 40 DL RIf#E
A EEt e EFHEBAGZ18 (Netto er al., 2005)  #EEEHTRER SPAD {E 2 HEAM 7 E I Atk = - HEBURER[HE
JBHISEEEE (Pennisetum glaucum) »  SPAD {475y 43.94 (Keshavars er al., 2012) - EfFE 2R I5H » R [EH SPAD
B BERBEERT NEAETTRE © 7B (Brassica oleracea var. alboglabra) 2 B E 2 IRREIIE 1% £ 12% 2
M BAEE RS NS 2 REIN (285 » 2019 ) 5 FAE3E (Brassica oleracea L. var italica) 1% 28/25°C F B34
N2 EMEZIRELL 17% 2 22% 2 (B > 2013 ) - IEEARARNT T » BETE (Medicago sativa L.) 2 BfREZRE
HIIZZ AR =5 10% (Wassie ef al., 2019) o

IHEEE (Pennisetum purpureum Schum.) Syl N &4 EEERLHEYI 2 — » BRIHTBEIGEEZ B g & ER
Frddt R eE R —2/ 0%/ EifE - 6585 = - NIEAERHIRER - ZELWELI 40 £ 95 N5 HELILS 2
P e x SFa s EYHESEN® - 655 /Ui PEEIRER » BELMREEY 120 £ 170 A7) » i m
IR R SERNESENR - AR R I (2255 > 2018 5 £ > 2018 5 S555 » 2019 ) - EEITFREE TBESE
RARIEZE - i SR AR R 2 MR - B RESET YR B s A A ST 0 sESE B R
7 BRCGRERFA - BEBANE R ZIRE R L R R ARBEMRER » A e TRz /) M
BRI TR -
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BHELURRESEE= ~ 7~ ~ - /\JE (Napiergrass Taishiu cv. No. 3~ 6~ 7~ 8 NPcv.TS3 ~ 6 ~ 7 ~ 8) FitEn
MAfe o R S FEER 3 EEAR 0 BRAT 40 x 40 x 35 em® 2 RS 0 BREL— ST 2 AR o SUERADRIA 2021 4 6
A 17 HiEtE - R EERR S ACEMHE - A/ MBS Z IR EMRIEE Z RN - HAR S Ak - N
2021 4E 8 H 17 H P LIEN « BBt icis 2 ok 2 =N - B EETEREENIETE F4 2 B fnsE
FREE o pREHART Y 2021 45 8 H 30 HZE 2021 4F 10 A 8 H » #2 R RHEAE 2 BT LUBKHE | X - SRHEL 3 A
FzKE - HIRLHRIEE 2 R BIREKEN B 3 A7 o slippE B et 3 (B - 484k 6 H » sEaPEyIER
SEA %S ST (completely randomized design, CRD) -
I RE R EARE &

(i) EZELLAKS (plant height of leaf tip, PHL) : & 1 REELLMkS - FEME 3 B - HLEHEHE 6 (EEK -

(i) fFEFE R (fresh yield, FY) @ 72 2021 £ 10 H 8 H » 55 6 #EaABREIR4E 1% 2 & H T LAEN] - WHETEE3FE
HitEEaMEESE -

(i) HZEEFEE (dry matter yield, DY) : SC#E5SEffEE B REEa R DL 65 Cltiz BN E » B HIZEESR -

(v) SYEEEY (Tiller) : NHAETLARA 1 H » BHEEGE 2 TEEH -

L. A= 35 H Bt 0%

(i) SPAD {H (soil-plant analysis development value, SPAD value) : PAEE4%EZET (SPAD 502 Plus, Konica Minolta Inc.,
Japan) $EMREE | EETIENIRE M 2 SPAD (IS » MIE A BEER ot BE T i K2 pRall H BB R o Aol
B3 GENE 1R ENE 1 X EEHIE 6 (EHEK -

(i) EfRFEZRHH (electrolyte leakage rate, EL) : B E 2R 2 MHIE 17 7E Kt E AN S FHE (2017) K&JE (2018)
ZJ7E B S R PR BGAERR (B 0.6 cm ) » DIEBEF/K#EE ABELENMA 15
mL 2 &i7K o BHEEALL 100 rpm ZE & 3 /NS > 18 DLEE Z E (SC-2300, Suntex Instruments Co. Ltd., Taiwan)
EIATEEE (Initial electrical conductivity, EC,) » HEE B EEARE A 95 — 100°C Z KA 30 4788 DL AR
it > REHEL[EI1E 2 2R (%O E i KEE B (Maximum electrical conductivity, EC,) « BEfFE 2RHFR 75T HE AR
EC (%) = (EC,/ EC)) x 100% - &F & 1 2 » HE1HHIE 6 {EHEK -

(i) 7K7AMERR/KILEY) (Water soluble carbohydrate, WSC) * K HI & 5ERZ B & AE RS IR AERE T B4 - Z1%
IIAZEEHZK A 100°C E {2 2 AN E & 4 100 ml » 12 HUEE ZLHURHRET Paleg (1959) Z ELEVEMIE » Dok
J:#5 (Spectrophotometer, U-2900, Hitachi, Japan) 5% 7 87 £ 560 nm ¥ AME T A MER A LS 22 2 M)
iri o

(iv) Wiy (Starch) : DL Yoshida er al. (1976) 2 J77A#EITRERL » Seiff HI S e Rz B e & 2 TH AS BE AR B RR B R AE UK
WA Z BRI 2 1% DR g SRR ENIE 560 nm 2 BHOBERIIEEAR 2 Bl & & -

(v) BEVICE (#FEET - $5EET K~ Ca' ) ¢ RHIESE 2 S B 2 RS RE AE I 1% DU FIR OGS 3 (Atomic
Absorption Spectrophotometer, Z-8230, Hitachi, Japan) #Ef TR AT f $5 2 & 2 HIE -

IV. &Etsrin
ERILL SPSS #AG (2011) T4 34T - B SCH#ETT Shapiro-Wilk HREMERE » BRI EHIG T & HREMEE M
WILEEA T 12 %E (Independent sample t test) LEEZH SR » REEFISA TG BRMEHE AIEH 2 ERE U € (Mann-
Whitney U test) EEHZH =52 o HEA M3 #r UEZ B ARAE 722 1HRH 7341 (Pearson Correlation) #£{72

RN B
L EEMERER
x 1 BESEMWIRAEEZER > Hitka RiZRRESE 6 HilE 2 &R - WEREVREEGEFEA /U
IR 2 RE R R IR > MIRREEEE = « Uy I e MR IR - EHERRERER
& - BFEERTTH - FrA IR E 2 m A S RN HIRH - WEAERTTH - FrAaEIREE 2 R
R - kR TR E G TR/ SN erinfE 2R 2 REE - pREARR TMREEa s/ 5t
B = (SRR R PR A B B (A TR -
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# 1. R ESEIRE R A RN Z s 8
Table 1. The effect of drought on the growth of the different napiergrass varieties

Variety Treatment PHL’ FY DY Tiller
cm kg/pot/cut kg/pot/cut number/pot
Control 82.31£9.1% 0.63 £ 0.06° 0.12£0.01° 80.0 £ 16.6"
NP cv. TS 3! , , ,
Drought 69.0+7.7" 0.15%0.03 0.06 £0.01 26.7t5.5
Control 77.0+6.9° 0.76 £ 0.06" 0.131£0.01° 127.0 £18.3°
NPcv. TS 6 . . . N
Drought 5241112 0.0910.04 0.04£0.01 41.3£29.7
Control 97.3%t12.1° 0.66 £ 0.08" 0.13£0.03" 62.3+12.0°
NPcv. TS 7 . . .
Drought 73.6+16.9" 0.131£0.03 0.06£0.01 30.7+10.6
Control 121.0 £ 10.1° 0.88+£0.01° 0.14£0.01° 43.0f12.1°
NPcv. TS 8 ) . ) )
Drought 91.4%11.0 0.16 £ 0.05 0.06£0.01° 26.0 £ 14.5°

"NPcv. TS 3, 6, 7, 8: Napiergrass Taishiu c¢v. No. 3, 6, 7, and 8.

* PHL: plant height of leaf tip; FY: fresh yield; DY: dry matter yield.

* Mean £ SD.

“® Means within the same variety in the same column with different superscripts differ significantly (P < 0.05).

IL.

SPAD {8

AELFEIREHE > SPAD HAERERNF 2> K 6 HalgbE 2 4~ 6 BLERZFHHE - REEEEE
=~ J\BRZ R4 SPAD {HEE RN BIRAE > AItHIMMEE =2 - SPAD ([HEFIFHEG RN EMEKER
ZEREFERE > FEDEHASEAERRR - RILEEE (F R e S TEY) M 48 /1 2 #5422 (Barutgular et al., 2016) - ##FHf
F¢ 8 #1 ¥} Luohan7 K Xinong979 7 Wi fnfdl/ N T THZ R IR ¥ SPAD B &M » HAEFEURTZ FEHE 30 KI1L[
fnfE > SPAD B &5 % o 1 A if 5 Xinong979 fLf 2 SPAD {i ELfif 5 Luohan7 4 > SPAD {8 A& (Hou ef al.,
2018) - Keshavars ez al. (2012) $1 2R EE (Pear millet) 7+ 4 fE R /K EE M T 21T SPAD {HEM > 8 40% K
60% JERE/KE T 2 SPAD {HEZ N 80% Jz 100% » BURfE K SPAD {HATRZ 25 T & (X o Kumar er al.
(2012) $+¥/NFE. (Lentil) Z i 2 MEFZE /R EE P SPAD (HEVNFE 2R & ~ iREFZE - MRS M 8 o6 T8
EHHE FAER > Rk SPAD fHAE B/ N EAEMT R T Z BRI E o v Rt R EEAE - TR
o JREE =~ & /\5E 2 SPAD (EERZ R RE T A BEE T » B SPAD B2, R EMART T
FFEmEURRZ 455 -

F# 2. LREHAEEIRERE SPAD [HELERE SRR R
Table 2. The effects of drought on SPAD values and electrolyte leakages of different napiergrass varieties

Variety Treatment SPAD value® EL
%
] Control 47.7+5.4" 164150
NPcv. TS 3 b
Drought 40264 47.1+154"
Control 473+3.2° 149+3.8°
NPcv. TS 6
Drought 42.1 £8.7° 45.8 +23.3%
Control 47.6+4.2° 19.7+4.3°
NPcv. TS 7 b ,
Drought 35.8+£5.7 51.7t14.3°
Control 48.612.8" 213157
NP cv. TS 8 b
Drought 38916.6 548+ 11.1°

" As shown in Table 1.

* SPAD value: Soil-Plant Analysis Development value; EL: electrolyte leakage.

* Mean % SD.

" Means within the same variety in the same column with different superscripts differ significantly (P < 0.05).
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1L EEZRR
*2 23 6 HEHRBEMTEE 2 - 4~ 6 HERZPIYE - FrAmEIREE ZEME2RR G UG EEBE S0

HHHE4H - FEYITE 2SS (85 > 2017 5 Wassie ef al., 2019 ) ~ {&JE (B2 » 2018 ; Dong et al., 2013 ) Jr 7 5%
MR T EREZREGH EAEE o i REREYISERNGE Y — 0 REATEEESERAEE - 15
HHAE R AT 2 a1 G 0 (Blokhina er al., 2003) » BENEEF S/ Ny TPYEREINS - BEGHREAEZREL - Rt
ol E 2R TGS » PIRHEEYIAIRE 2 2GRS - HEME Ryt 44512 — (Masoumi ef al., 2010) -
Masoumi ez al. (2010) $+¥F R ([ £ REAY 2 VDK ERBHCE (Kochic scoparia) Z V5T » BHZ R T 2 BFE 2R
REECHIRMEIN T 50% - $HEESFBICE (Festuca arundinacea) Z WHFEINEREEHZF IR R IE & HAR
MR 2R EARIE T (Huang and Fry, 1998) - 5155 (2005) Z W7EHTR S fEE AR AR YR EZ 5l % B
B S REARTGIN - B RS 2 YIRS IR S8R » FERZ R SR 2 T » 14 (oK mfd 2 B E 2R3 il
Hitd 24 2B SR > HREMER 2 TORMEERE2RE DR/ > i 20552 aER] AR > Hit
EE SRR E R R IOR RN M2 s HEHEIE ( 855 > 2007 ) « RIFFEZ 455 B8 K SURERT - BIfERZ R 2
BIRET - BREZREARTM -
IV. 7K MR AR L&Y BBty
23 BRAFERBREE T - AEmEIRERE Z KSR AK(EEY) - Bl DU EERN 28 - KA
MK EEEEZHy - Sl R R AR A RN E A EE  AMEER S RERERY -
B a2 AN AEEER - KEtERK(LEaataiE - 50 - RS ENK 2B - &
HEYARFNTEERE > fREEARTE 228 > HItE a2 E EESE 2 R E IEMHR (Hou et al, 2018) -
KB LGV TAFREY 2 &8N0 - BINAE REE N2 EFEYE - (YA EslKiFsefzE
R BR > 4EFr IEH AU (B > 2018; Karimi er al, 2018 ) - (RIILAE IR 2 N EEYIRE4ER =2 B 2O R KIE &
V) > R HEAE RAVMTEAE ST - Keyvan (2010) 45 T/NERIEA A RIFH R R - BB ERFI 7K
2 AL o Rz SR AW EA R - AR AK(LEYE B S B EEN - Karimi ef al.(2018) 1%
(&l A 2 & (Olea europaea L.) Ei7K 30 RigHHEH KA K LAY & E - FFATALESEE B - KM
i/ L EYEMER 2 TRESE N » HHEH HEsm R BN EY) A& RIEH - PDATEBESREOSFE - AR Ry
TR L EYEE S 2 KRS - RIS HERA( SR LLRRE (3% > 2007; Karimi e al., 2018 ) < 241
WIERT A EYfE R 2 N K b Eara 28 e EF - R ZEE (Raphanus. sativus L. var. oleiformis Pers.)
EEDRHEZ T N EafE 2 KA K LG Y2 2R BE TR (B 0 2015 ) » REVNERY S 2 EK R
R % KA K(LEYI & B8R EE EAINVERE TE (Hou et al., 2018) » AEMERRKALEGYIRLD » HEEE
» TIRE R AR BT - FERE SRS ~ RENERENL & RORR R Ll S5 I QAR R B 22 2 VE MR AT 8 2 (B -
2015) o FEARWFEF - IREFE Z A/ ER/KILEY & 8 B RN E RS - AMEERAETHEREY
AR K LB Y& B e et IRE R 2 i R E T RE RS BURL - B AE TR R s —TERE BT EIP
= R N KE DR A Y R AT TR AVAE &2 Sk - PRIt & 08 & k) (Karimi er al., 2018; Dien et al.,
2019) « fEARWIFEH » BT idEpE A 2 Bl & B S B IR M E A R - R 2N ESEMIRRER L
it S PR R FE AT
V. § -~ $HEET
AEMEIREREEK R SRR 1% i ST 2298 LA #s  BHP A REREEER =
SRR ERAH 7 5T R S IR (R 3) « BT /KB MERKILEYI 21 - SRS R E IR N 2088
FETYIE o LA FHHE RAVRAREE A #1085 - SIEEEYANE 2 ETEET - Ko EE - AR R LE
J& - SR Yt KA RSR LR BA T 8 & 1E I ZHI5 (Karimi et al., 2018) o $5{FHZ S 205 N 1378 2 F4 6 Ry i e
T RS R A E )T HORRAPARSL » BV ZERUER IR EEY 4RSS - B4R E RS B M TN R 51
He S NHYDHRE 2 — » REEFEME YRR Z K5 (B55E - 2019 ; Patakas ef al., 2002 ) - [h4) » $5EEAEN A
FEE L ALES (superoxide dismutase, SOD) <5 (R&Ef =~ JEYE » FELUNGDEMEEWE Z E A (T REE > 2001 ) < Fit
ST > AN 2 BT & BfE - LIS (Olea europaea L.) {EFELEET/Ki% - §9 K §5& & BHAT LT
(Karimi ef al., 2018) » #j%j (Grapevines; Vitis vinifera L, cv. Savatiano) 7E48FF 10 KE/KEH% » BH 2 8555
S SN IR (Patakas er al., 2002) o FEARBFFTH » BEZREASEIZ 2RI RS EEAM » HRZH
REFEEZRZEE - N EE KI5 e 2 RENEATE MR PR e -
VL FHRE M
BHRFEE 2 A= FFE A B & A 2 2 M IR VR AR 1 704 SPAD B K B2 TRAREHRAEE 2~ 4~ 6 AR
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PEEEE (£ 4) o Eha] A SPAD B KEME 2R & )| Sl A B 2 IR BEANRE - AR AREUY I Ky 0.824
K2 -0.892 > [ = AR (r KBY 0.7) - ACEMEER KL EY) & 8 R 37 & 80y i Sl S E 8 /R 2 3 BE AR > AHR
4B 1 B 0.448 F -0.486 » 8 T EHHRE (r /M2 0.3 — 0.5) » BFEHjE & 7 4% LM S s & 2 45 AL - 5] Bl
SPAD fE K B E 2R 2 = SR - HEAAREI IRy 0.737 K -0.837 5 BUKEMBOK L&Y 2 BTG ER
B EEARRE - MBI AR B Ry 0.540 K2 -0.609 - PRS2 &R A S5 &8 S RBTE R - MBI GRE -0.727 - 41
B2 8L SPAD {H K ERARE 2R S BEAARE - HEIREUT AR 0.575 K -0.690

*® 3. RHAFELEREEEER K EEY) By KT FHEER 2B E
Table 3. The effects of drought on the contents of water soluble carbohydrate, starch, and inorganic ions of different
napiergrass varieties

Variety Treatment WSC’ Starch K" Ca™
%
| Control 1.80 £ 0.99% 481+1.16 4.8510.66 0.36+0.01°

NPcv. TS 3 ) .

Drought 1.30 £ 0.45° 4.04 +0.23° 5.321£0.40" 0.39+0.01°

Control 2.71+0.74 4.03 £ 0.40° 5.58£0.13" 0.45%0.01°
NPcv. TS 6

Drought 1.77 £ 0.92° 4.2610.82° 5.9310.88" 0.50 £0.08°

Control 2.16+1.41° 5.78 £2.65° 4.19+0.81° 0.37 £0.04°
NPcv. TS 7

Drought 1.58 £0.24° 5.49£0.30° 5321041° 044 *0.11°

Control 3.21£2.00° 4.75+1.50° 4.4610.92° 0.31£0.05°
NPcv. TS 8 ) .

Drought 1.99 £0.72° 3.741t0.61° 5.82 £ 1.00" 0.31%+0.01°

" As shown in Table 1.

> WSC: water soluble carbohydrate.

* Mean £ SD.

“® Means within the same variety in the same column with different superscripts differ significantly (P < 0.05).

* 4. REREREMIRE A AR AT

Table 4. Correlation analysis between agronomic characters and physiological values of different napiergrass varieties

PHL’ FY DY Tiller

Physiological ~ Pearson's  Significant Pearson's  Significant Pearson's  Significant  Pearson's  Significant
value r test r test r test r test
SPAD value' 0.311 0.139 0.824° <0.001 0.737° <0.001 0.575° 0.003
EL -0.279 0.187 -0.892° <0.001 -0.837" <0.001 -0.690" <0.001
WSC 0.261 0.217 0.448" 0.028 0.540" 0.006 0.377 0.070
Starch 0.005 0.982 0.091 0.673 0.216 0.310 -0.011 0.958
K" -0.385 0.064 -0.486" 0.016 -0.609" 0.002 -0.123 0.568
Ca™ -0.727 <0.001 -0.291 0.167 -0.340 0.104 0.175 0.415

' SPAD value: Soil-Plant Analysis Development value; EL: electrolyte leakage; WSC: water soluble carbohydrate.
* PHL: plant height of leaf tip; FY: fresh yield; DY: dry matter yield.
" Means P < 0.05.

A

REFEEERE3 67 8 RELRERM 1% HNEESR - WEHER - B - DEREREMRA
T NI - LUK SPAD fH ~ S S AL B IRAH Bl BHAH 7 RN A B Z AN [E] > PRIEE R PO JR P2 B e S 4 1
R R N BRI ST o AR R Z SPAD £ « EfFEZRE - /KEHRKEEY &
B EhEE - T e R 5T S RS o ML EE B (AT > 5REUR SPAD H N ERE S
AR B R AR M (B S  BSEHE o (At - SPAD B R EIFE 2RI KA S AR IR
B2 E M RE S - RACZHTIETT R R UL Z(E A B E RN FIERHE TR > MR R 2% > LIEE
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SEAEELLL ~ B S ~ I B ~ B4 ~ SRIEET - 2005 o S FEEAMGHEYIDIR AT - FHILEMBECREEE (3
IAR}EERR ) 33 1 130-134 -
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YL 25 1 357-369 -
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Abstract

In this study, Napiergrass Taishiu cv. No. 3, 6, 7, 8 (NP cv. TS 3, 6, 7, 8) were cultivated in the pot with different water
condition under shading-nets to determine the agronomic traits and physiological values. In the trial, the control treatment
was irrigated twice a week, and the drought treatment groups were irrigated once every two weeks, in simulation of the
drought adversaries during the growth period of grass. The results showed that the fresh biomass yields of all napiergrass
varieties were significantly lower in the drought groups than those in the control group. The SPAD (Soil-Plant Analysis
Development) values of NP cv. TS 3, 6, and 8 were significantly lower in the drought groups. In terms of electrolyte leakage
rate, the drought groups of all napiergrass varieties were significantly higher than the control group. There were no significant
differences between control groups and drought groups in the water-soluble carbohydrate contents and the starch contents of
all the varieties. With regards to the inorganic ions, the content of Ca’" in the drought group of NP cv. TS 3 was significantly
higher than that in the control group. Correlation analyses showed that the correlation coefficients between fresh yield and
SPAD value, and between fresh yield and electrolyte leakage rate were the highest, which correlation coefficient was greater
than 0.7 and highly correlated. Hence, findings suggest that SPAD value and electrolyte leakage rate might be used as the

physiological index for evaluating the drought tolerance of napiergrass.
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