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Abstract; Taking cultivar * Yangjiang’ of Cynodon dactylon (Linn.) Pers. as research material and
2-( N-morpholino) ethanesulfonic acid (MES) as pH buffer agent, the effects of pH value and nitrogen
form ( ammonium nitrogen and nitrate nitrogen) on growth and sodium and potassium ion regulation of C.
dactylon under NaCl stress were studied by using water culture method. The results show that, after
treatment for one week, the pH value of culture solution in ammonium nitrogen treatment group without
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adding MES decreases to about pH 4.0, while that in nitrate nitrogen treatment group increases to about

pH 9.0; the pH value of culture solution in ammonium nitrogen treatment group with adding 20

mmol + L™'MES also decreases to about pH 4.0, while that in nitrate nitrogen treatment group approaches

pH 7.0. Compared with 0 mmol - L' NaCl treatment group, the shoot length and dry mass of shoot of C.

dactylon in 300 mmol - L™' NaCl treatment group significantly (P<0.05) decrease, while the root length,

dry mass of root, Na* content and Na*/K" ratio of root and leaf, selective transport coefficient of sodium

and potassium, Na® and K* secretion levels and Na*/K" ratio of secretion of leaf significantly increase in

general. Under 300 mmol + L' NaCl stress, the shoot length, root length, dry mass of root, root/shoot

ratio, Na* content in root in nitrate nitrogen treatment group are significantly higher than those in

ammonium nitrogen treatment group in general, while the Na® and K" contents and Na*/K" ratio of leaf

and Na" and K" secretion levels of leaf are obviously lower than those in ammonium nitrogen treatment
group. Under 300 mmol - L™ NaCl stress, most growth indexes of C. dactylon in 20 mmol - L' MES
treatment group are significantly higher than those in 0 mmol - L™ MES treatment group, while the

differences in Na” and K contents and Na’/K" ratio of root and leaf, selective transport coefficient of

sodium and potassium between 0 and 20 mmol - L™' MES treatment groups are not significant. The result

of three-factor analysis of variance shows that there are statistical significances in effects of single effect

and interaction of the three factors on most growth indexes, Na* content in leaf, and salt secretion related

indexes. It is suggested that nitrate nitrogen can alleviate the damage of NaCl stress on C. dactylon, while
buffering rhizosphere acidic-base environment with MES has a certain promoting effect on the growth of C.
dactylon under NaCl stress. Therefore, the application of nitrate nitrogen or the addition of MES is

beneficial to improve the salt tolerance of C. dactylon.
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Table 1  Difference in pH value of culture solution in different
treatment groups after treatment for one week (X+SD)V

AbBE Treatment pH fti
A B C pH value
0 0 NH;-N 4.03+0.06bA #
0 0 NO;-N 9.06+0.25aA #
0 20 NH;-N 3.95+0.19bA #
0 20 NO3-N 6.92+0.16aB #
300 0 NH;-N 4.26+0.22bA
300 0 NO;-N 8.46+0.69aA
300 20 NH; -N 4.27+0.52bA
300 20 NO3-N 6.90+0.21aB

D A NaCl ¥ J# NaCl concentration (mmol - L") ; B: 2—( NGk
) 2 fil§ 1R ( MES) #& B 2-( N-morpholino ) ethanesulfonic acid
(MES) concentration (mmol + L") ; C: & ZEJEA Nitrogen form.
NH} - N: % & % Ammonium nitrogen; NO3 —N. fif &% & Nitrate
nitrogen. ANFRNG F R R TEA R NaCl F1 MES ¥ N ARIA R
FEZS AL B[R] 22 53 5 3% (P <0.05) Different lowercases indicate the
significant ( P < 0.05) differences between different nitrogen form
treatments under the same NaCl and MES concentrations ; A6 K5
BEFIRAEA R NaCl #EEFIA LA T AR MES ¥ B Ab 2 7] 22 5
.3 (P<0.05) Different uppercases indicate the significant ( P<0.05)
differences between different MES concentration treatments under the
same NaCl concentration and nitrogen form; “#” FHaRTEMEIAER
M MES ¥R B2 R AN [A] NaCl ¥ B2 AL 3R] 22 5 AN W 35 “ #7 indicate
that there is no significant difference between different NaCl
concentration treatments under the same nitrogen form and MES
concentration.
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Table 2 Comparison on growth indexes of Cynodon dactylon (Linn.) Pers. in different treatment groups ( X+SD) "

B T WHRERE o WP e e, MRETRIG R
A B C hoot mll,rzt ot Shoot length ry}r]nas: © Root length  Dry mass of root ) ?taf rl)'lm Ronta/: oot
per pla shool mass of pla ratio
0 NH;-N 6.1t1.1aA#  25.73£1.22bB * 2.01+£0.06bB * 6.82+1.04bB * 0.05+£0.02bB# 2.06+0.07bB *  0.025+0.009bA *
0 NO3-N 5.3£0.7aA#  45.55£4.36aA * 3.31+£0.40aA * 13.12+1.55aA = 0.17+£0.04aA# 3.47+0.44aA =  0.050+0.007aA *
0 20 NH;-N 5.3+1.0aA#  36.42+1.91bA * 3.06+0.11bA * 10.56+1.41aA * 0.10+0.02bA * 3.16+0.13bA =  0.033+0.006bA *
0 20 NO3-N 5.4+1.0aA#  48.14+4.94aA * 3.74+0.12aA * 9.31+0.81aB * 0.17+£0.01aA * 3.91+0.13aA *  0.047+0.003aA *
300 0 NH;-N 5.0+£0.7bA 18.13+£2.36bB 1.43£0.25aB  9.48+1.50bB 0.06+£0.02bB 1.49+0.26aB 0.042+0.010bB
300 0 NO3;-N 6.4+0.6aA 27.55£2.10aA 1.71£0.41aB  26.40+0.88aB 0.18+0.03aB 1.89+0.42aB 0.113+£0.038aA
300 20 NH;-N 5.9+1.0aA 22.70+2.46bA 2.14+0.08aA  18.90+2.19bA 0.16+0.02bA 2.31+0.09bA 0.076+0.009bA
300 20 NO3-N 6.7+1.0aA 30.73+£2.48aA 2.37£0.21aA  35.22+1.90aA 0.25£0.02aA 2.62+0.24aA 0.107+0.003aA

D' A; NaCl ¥ NaCl concentration (mmol » L™!) ; B; 2—( N-M3HEB) Z AR ( MES) #¢JE 2-( N-morpholino) ethanesulfonic acid (MES) concentration
(mmol + L71); C: HEEE Nitrogen form. NH} -N; 4725 %( Ammonium nitrogen; NO3 =N 754 Nitrate nitrogen. []51] FFR[R]/ING 1 R #E
FAIF] NaCl Fil MES ¥ T AFA R LS AR E 22 57 3 ( P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)
differences between different nitrogen form treatments under the same NaCl and MES concentrations ; [R5 H AN [5] K5 28 3 7n 76 AH 7] NaCl ¥ B2 F1A
ZIA AR MES “(/{E)E&iiﬁl‘ﬂ%%jﬁ%(Pw.OS) Different uppercases in the same column indicate the significant ( P<0.05) differences between
different MES concentration treatments under the same NaCl concentration and nitrogen form ; [E] g e s Fe#” o SRR TEAH R A T A MES ik
FEF R[] NaCl e BE AL PR IE] 22 57 8.2 ( P<0.05) FIAR B E“ =7 and “#” in the same column indicate that there are significant (P<0.05) and no

significant differences between different NaCl concentration treatments under the same nitrogen form and MES concentration, respectively.

®3 FEEFHAFREKIEREMHZEZTESHY

Table 3 Three-factor analysis of variance of the effects of different factors on growth indexes of Cynodon dactylon (Linn.) Pers.!

FHERIEPRH FAH  F value of each growth index

A5 ] e Tk 2T R St H
Factor RREEE g maTER Rk RERE ~ ORETEE Rl
Shoot number per Total dry Root/shoot
Shoot length Dry mass of shoot Root length Dry mass of root .
plant mass of plant ratio
A 2.25 182.25 sk 167.94 s 572.52 %% 22.26 % 136.85 % 74.56 %
B 0.11 25.04 % 68.01 75.16 # % 43.63 % * 70.07 % 2.60
C 1.52 135.87 % 51.29 s 333.27 k% 126.95 % = 60.89 % 43.37 *#x
AXB 2.24 1.72 0.08 76.20 * * * 9.86 ** 0.00 1.15
AxC 4.61 * 11.24 s 18.16 =% 180.95 s 0.50 15.43 s 8.88 s
BxC 0.04 5.10 * 3.77 15.05 % 4.58 * 4.11 5.95 =
AXBxC 1.52 2.54 2.66 11.01 == 0.10 2.44 1.77

DA, NaCl ¥ NaCl concentration; B 2—(N—HE,ID1FW)ZJT]§;@§WJ§{ 2-( N-

w ,wk sk JPRIFRIRTE 0.05,0.01 F1 0.001 K HA ST

respectively.

A& HAE XA 254 BE R 45 0 i 19 B2 ) TC B 1127
222 MAEKIBEEFSN SR (E2) K,
TEAAE] NaCl ¥ BE AT MES #RJE T, M85 Z A0 B4 AR
KEZ B ES TaSAAEA, {XAF 0 mmol - L™
NaCl 1 20 mmol - L™'MES T, ilf A& & Ab B4 AU AR K
FER TS R AL A2 5 A8 E ., 7EAHIF] NaCl
WA ZIEAT,0 120 mmol - L' MES 4b 314 [8]
FIMR K 22 S5 W2 JF H., 20 mmol - L™'MES AbFHZH
MARKEZ B ST 0 mmol - L™ MES AbH4 | 75
0 mmol + L”'NaCl ISR FE2ZFMKT 0 mmol + 17!
MES A ¥4, 7EAH[R] MES M ARIEA T, 300

orpholino) ethanesulfonic acid concentration; C: REES Nitrogen form.
Representing the statistical significances at 0.05, 0.01, and 0.001,

mmol - L™'NaCl ZbHEZH AR K 8 2 =T 0 mmol - L™
NaCl b4

FERATR] NaCl e ERI MES WP T, il AAL PR )
R i = TS A AL BRZH  FEAATR] NaCl ¥ BE Al
REVAT ,20 mmol - L' MES A R T it £
Z5T 0 mmol - L'"MES 2440, #F 0 mmol + L™
MES FIMRI A Z T ,0 A1 300 mmol - L' NaCl Ab
PRAL[A] (AR T i i 25 5 A 1 355 A€ 20 mmol + L™
MES FIAHFE A ZIE A T, 300 mmol + L7 NaCl 4b 32
B T i 5 T 0 mmol - L' NaCl ZbF4H

SRR ZE SR (£ 3) WoR: NaCl K JE
MES ¥ B IR R IE A 1 51— Ko 22 BAE A AR B2 1Y
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0 mmol + L"'NaCl #bFH2H |

“HFE T M R (£ 3) BIR: NaCl W JE |
MES ¥ B2 FIA R TE 25 5 — A 6 R b T o i Y 52
Ml 7E 0.001 K- HAT G255 s NaCl Wk EE R R B
A2 H A XA R ST BT A RZ IR AE 0.001 7KF-H
BT 3 A P38 AR IR R B o Y
AT WS g =
224 HRAWEFSN GITEER(FR2) R AEAH
] NaCl ¥ B F1 MES W B2 N | fif A8 R AL H2H 1 ML e 1L
T T RS AAL A . FEAHIR] NaCl Wk B FIA R IE
ZF,0 F120 mmol - L™'MES 4bH4H [a] 1) 5 1L 25 57
ZABFE AULE 300 mmol - L' NaCl FIZE AR T, 20
mmol « L™'MES ZbF2H (Y H 5e bL 2 2 =5 T 0 mmol - L™
MES 4b 20, 7EAH A MES W JE M A BRI E T,
300 mmol + L™'NaCl 4k B 4 (9 AR & 1k & & & T
0 mmol + L""NaCl ZbFH2{ |

R Z P88 (37 3) IR NaCl ¥ Al
REILE A —ANE XTI L A9 R IR 7E 0.001 7K H
HYIT24 8 S NaCl e BE AR E I A58 HAE H LA M
MES ¥ & 1 845 28 AR X AR 5 A 52 i 43 531
£ 0.01 F10.05 K FHA G2 ;3 MHFEH
VR FAXE AR 5 LU (8 52 i T e 122 7 3L
2.3 AREAEARFTFRNFE FRIZEEROW
2.3.1 R E T A EAALEF o SiTER
(3 4) £ FEM I NaCl ¥R MES ¥ BT il A
RACFRA AR Na* & 5 2 3% (P<0.05) & TE AR
WPRH , FEAHTA] NaCl ¥k B2 FIA R IE AT, 0 F1 20

mmol - L”'MES ZbFRL[A] UM Na* S 2R LA 0
% AVAE 0 mmol - L™ 'NaCl &A% F,20 mmol + L™
MES ZbBRAL AR Na* &5 2 3% 5 T 0 mmol + L7 MES
MhERA, FEAE MES WREMAKXIES T, 300
mmol -+ L' NaCl b ¥R MM Na* T E R EZ ST
0 mmol + L' NaCIZb 4 |

Giitah R (3R 4) R ZEMIR NaCl ik B Fil MES
WHER B AMM SR AR MR K S RER
ZA I E  AUAE 0 mmol - L7 NaCl A1 20 mmol - L™
MES T RALBRZ AR K& B E R TS a8 At
PR, TEAH T NaCl MR FEE M A RIE AT, 0 F 20
mmol - LT'MES 2RI K &2 5 A B 3%,
FEAHTA] MES ¥R BRI R IEA T ,0 #1300 mmol « L™
NaCl ZbHE4H [B] (AR K™ S22 F 2 A B3, {UTE 20
mmol + L™'MES FI447Z5%( T ,300 mmol « L™ NaCl ZbF
AR K53 KT 0 mmol + L™ NaCl ZbFHZH |

GITLER (F 4) £ .76 0 mmol - L' NaCl FIAH
[ MES #BE R RS AL T4 AR Na* /K L B
TR AL FEAL; W AE 300 mmol - L™ NaCl 1A [H]
MES T, B S A A S A AL B [ AR Na™/K™ b2
SR E, AR NaCl R EMAZILAT,0 20
mmol - L™'MES ZbFRZH [A]A9AR Na*/K* 225 AN 3%
FEA A MES # BRI R IEA T, 300 mmol - L7 NaCl
AbFRZH AUAR Na*/K* H . 2 & T 0 mmol - L' NaCl 4k
HZH

SR ZEER (£ 5) BIR: NaCl ¥ B
AEA B —AE X AR Na™ & fE 52 7E 0.001 7K
HAG#7 X; NaCl #e BE FVR B 2558 B AE X
K S &R TE 0.05 /K HA i 24 75 X ; NaCl
W B — A HIXHR Na®/K* He B9S2 IR AE 0.001 /K
HEiE 3 ANH TR HEAE YR Na™fil K&
Je Na* /K" eI E T Ge i 222 3,
232 AP E FAERWMAEF >N GitsER
(F4)EW.7E 0 mmol - L' NaCl FIAH[R] MES ¥ Jif
T AR AL 0 Na* & 2 B 3 TS/ B
2H ; 7£ 300 mmol - L™'NaCl 10 mmol - L"'MES T, £
BRAGARALBEA R A Na® & B2 5 A8 8%,
TE 300 mmol - L™'NaCl 1 20 mmol - L""MES T, il &%
RACFRA G Na* 2 0 E TS A4, 78
FH A NaCl ¥ EE IR ZIEA T ,0 F120 mmol - L™'MES
ARFRLE ] Y IF Na® & R 22 % 2 A8 B3, U 300
mmol - L™ NaCl M % T, 20 mmol - L™ MESAL B
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AP Na* S EZZE ST 0 mmol + L'MES AZbFHZH 0 mmol - L' MES 4bFRZH, FEAH[E] MES ¥ A &
TEAHIR] MES ¥ MA R AT, 300 mmol - L' NaCl JEZAF,0 1300 mmol - L' NaCl AbFH4H [H] il i K*
AEFLH M Nat 2B B ZE 5T 0 mmol - L' NaCl &b HERLZALE,VAE 20 mmol - L7'MES FIE S A

HHAH | 7,300 mmol + L™'NaCl ZbHZ M K & & = T
Giitah B (3 4) £ W FEAEIE] NaCl ¥ EEHT MES 0 mmol - L™'NaCl 4bFH4H |
WET  ESAMMESALHAR T K &EES GEITLE R (% 4) £ .76 0 mmol - L™' NaCl %Mﬂ

Z A E, LA 300 mmol - L' NaCl Al [ MES HREE N, AR BRAL M Na* /K" b 3%

20 mmol - L"'MESF , i A E A FRA M K & B 3 FEEASAAEHA  7F 300 mmol + L™"'NaCl 10 mmol - L™
RTES AT, EAHE NaCl HRE A ZXIEE MES F, B S A M S A AL TELH A A M Na* /K H 2
T,0 #1120 mmol - L' MES LB [ Y M K* & & 2% S ARE,MTE 300 mmol - L™ NaCl 1 20 mmol - L™
SHLZARRE,AUAE 300 mmol - L'NaCl MELASA T,  MES T, iSEACFILA A M Na'/K* H B E K TR
20 mmol + L''MES AbBEAAM M K S & T AOHA, AN NaCl KEMAZEST,0 M

®4 AERBEEARFRHMEFLIERILERNLE(X2SD)Y B
Table 4 Comparison on sodium and potassium ion contents and ratios of Cynodon dactylon (Linn.) Pers. in different treatment groups (X+SD)!

SR Treatment i Na S B Na®/K I o Na* K o Na/ket RIS R
———————— &/ (mmol A- ke™!)  Fa/( mmol_ - kg™!)  Na*/K* ratio of %/ ( mmol : kg’l.) i/ ( mmo.l +kg™") Na*/K* ratio of ('s:flfiz:le‘; t;;r:zgi):m

A B C Na*content in root K*content in root root Na*content in leaf ~ K*content in leaves leaf and potassium

0 0 NHj-N 48.7+20.0bB * 325.0+78.8aA # 0.15+0.06bA * 24.5£15.5bA * 589.3+73.9aA#  0.04+0.02bA = 3.61+2.54aA *

0 0 NO3-N 148.7£55.2aA = 323.7+134.9aA#  0.46+0.31aA = 54.7+12.8aA = 586.2+39.4aA # 0.09+0.02aA = 4.92+2.93aA #

0 20 NHj;-N 93.9+22.2bA * 394.7+84.8aA * 0.24+0.11bA = 41.3+10.2bA = 591.4+54.3aA *  0.07+0.02bA = 3.40+1.82bA *

0 20 NO3-N 174.6£29.4aA = 217.4+75.6bA# 0.80+0.14aA =* 65.5+13.1aA * 597.9+218.4aA#  0.11+0.02aA * 7.33+£2.30aA #
300 0 NHj-N 621.6+34.4bA 223.5+63.2aA 2.78+0.65aA 157.5+42.9aB 537.6+47.1aB 0.29+0.07aA 9.49+3.96aA
300 0 NO3-N 752.1+85.0aA 315.9+64.7aA 2.38+0.56aA 112.7+23.2aA 525.0+42.8aA 0.21+0.06aA 11.09+4.07aA
300 20 NHj;-N 580.6+57.8aA 271.4+33.3aA 2.14£0.09aA 233.1+£20.9aA 696.4+65.9aA 0.33+0.04aA 6.39+0.97aA
300 20 NO3-N 697.6+130.9aA 319.9+75.7aA 2.18+0.96aA 100.3+16.0bA 541.3+54.8bA 0.19+0.03bA 11.77+£6.97aA

DA NaCl #€J¥ NaCl concentration (mmol « L™") ; B: 2—( N-NGHEBK) ZB5EHR (MES) ¥  2-( N—morpholino) ethanesulfonic acid (MES) concentration
(mmol - L! ); C: RAEES Nitrogen form. NH -N. A% Ammonium nitrogen; NO3—-N: A A Nitrate nitrogen. [ AR E NG B R LE
FHIR] NaCl F1 MES WETARRA XL lEﬂZ‘i# 2.3 (P<0.05) Different lowercases in the same column indicate the significant ( P<O0. 05)
differences between different nitrogen form treatments under the same NaCl and MES concentrations ; [R1%1] AN [/ K 5 683 78 76 AH R NaCl ¥
ZELE T AR MES %?E&UEI‘EH%%E%(P@.OS) Different uppercases in the same column indl(’ate the significant ( P<0.05) differences helween
different MES concentration treatments under the same NaCl concentration and nitrogen form; [E g e s Fe#” oy R TEA R A B A MES ik
FE T AR NaCl #e B AL PRIA] 22 53 B 3 (P<0.05) FIAR B E“ 7 and “#” in the same column indicate that there are significant (P<0.05) and no

significant differences between different NaCl concentration treatments under the same nitrogen form and MES concentration, respectively.

*®5 AEEFHAFRHMSFEERILERNNEZEEFESHY

Table 5 Three-factor analysis of variance of the effects of different factors on sodium and potassium ion contents and ratios of Cynodon dactylon
(Linn.) Pers.!

HARKIEWRM F{H  F value of each growth index

. BN RKCAR BNe/CK U NCAR WKER M N/KE WIS RH
Na* content in K* content in Na*/K* Na* content K* content in Na*/K* Selective transport coefficient of
root root ratio of root in leaf leaf ratio of leaf sodium and potassium
A 567.38 sk 1.29 144.51 %% 185.72 0.24 145.01 %% 15.56 %%
B 0.07 0.02 0.55 8.80 2.07 1.14 0.19
C 21.78 % 0.11 1.08 16.17 %% 1.56 4.61 * 6.47 *
AXB 3.29 0.60 3.70 1.34 1.51 0.42 0.53
AxC 0.53 7.80 = 3.49 57.36 # % 1.70 29.68 s ** 0.31
BxC 0.13 3.69 1.58 9.42 s 1.03 2.10 2.54
AxBxC 0.00 1.34 0.46 7.13 = 1.34 1.31 0.31

D A; NaCl %5 NaCl concentration; B 2—( N-NSHEK) 2, Bk R v J& 2-( N-morpholino) ethanesulfonic acid concentration; C; & ZEJEZ Nitrogen form.
w,owk ok MIFRIRTE0.05 0. 01*1]0 001K F-EA G 11275 X Representing the statistical significances at 0.05, 0.01, and 0.001, respectively.
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20 mmol + L™'MES ZbFRA ] Y1 Na*/K* 25 55 AN
E, FEAHTE MES ¥ B FMZA R IEAT,300 mmol - L™
NaCl &b 20 /9 M Na*/K* b & & T 0 mmol - L7
NaCl AbFHEH

SRERIT 2SS A (£ 5) s : NaCl ik & A
RELAS B —AE X Na® &8 BRI 7E 0.001 7K
T HA G A L, MES ¥R —AE X i Na* &
ATFZIATE 0.01 K- HA Ge 12 2 3, NaCl ¥ B2 Al
REWESLZHAER MES MR ZE AL HAEH U K&
3 AN 38 AR X I Na® 5 4 1 5% W 3 51 AE
0.001.0.01 1 0.05 /K F-HEA G723 A T3
— A HAE R KB S TE S T R X
NaCl ¥ B VA 2RI A& . — A E R X it Na* /K" Lo iy
M43 BI7E0.001 F10.05 /K- HA G242 X, NaCl
W A A58 HAE XS Y Na®/ K L BY 5200 78
0.001 K F-HA G T2E7E 3,3 A 732 HAEHI X
Na'/K*' b gtz L.
233 BFRBFMHIEZEZFSN GITER(ES)
FE . AE AR ] NaCl ¥ BE AT MES ¥R, 8245 A AN
SR FRA R E R IZ RER AR,
XHE 0 mmol - L™'NaCl #1120 mmol - L'MES T,ﬁﬁ?‘f
RACFRL P BN R B R 552 R B = TS A A
PR, TEAH TR NaCl R EE M A RIE AT, 0 F 20
mmol - L™'MES 4bH 21 [A] (1 4 4 356 PR PEF5 15 2R 8022
SN B, fE M IR MES Yk E R S A T, 300

*6 TREABAMFRMHBEEEMNS DY Na*/K* LLEILLER (X2SD) Y

mmol + L™ NaCl AbFFZH /) 4l 40 6 5 M % ie R 5 i 3%
=T 0 mmol + L' NaCl ZbFRZH ; M 7EAH[R] MES ¥ &l
AR, 0 1300 mmol - L' NaCl 4b 34 2 5] i 4 49
R IE RBERARE
SRR Z AR (F5) R NaCl ¥ B
RETEA N —AE FHXT B0 5 BR 55 12 2R 50000 52 ) 43
SIAE 0.001 F10.05 K-F-BA it X, 1 MES ¥
JE B —A FH R 3 A TR 158 B A R G Al e B P e a2
ER AU AP v 23 =
234 BHBEFSN HITER(FR6) R . AEAH
[] NaCl ¥k B Fil MES ¥ BE T, il A A AL #RAL 7 H Na*
Syt 2 E R T A AL A, {UAE 0 mmol - L™
NaCl #1120 mmol - L™'MES F , i &5 &AL 20 19 Na*
ORI TS AT (AR AR E, EHIFE
NaCl ¥ & F14% 252 K, 20 mmol - L' MES 4b 3 4H fiy
I Na*rihie 35 KT 0 mmol - L' MES Zb¥RZH ; 1]
FEAHTR] NaCl ¥ BEFIA AR ,0 #1120 mmol - L™'MES
Ab PR [R] I Na® 3 Wit 22 52 R B 2 #EAH TR MES
WEMAZRIEAT,300 mmol - L' NaCl 43 4H A4 i
Na* /0 B & =T 0 mmol - L™'NaCl AbFRZH |
Siitah R (3R 6) RIUI. ZEHHIR) NaCl ¥k B Fil MES
VRIETR A SR 2 0 Ak B ) 1 i K 3 o 25
SEABF AVAE 300 mmol + L' NaCl A1 0 mmol - L™
MES F, i S AL A it K i i R TS
RALERL  FEAHIE] NaCl WKE A Z LS T,0 1 20

Table 6 Comparison on salt secretion level and Na*/K"* ratio of secretion of leaf of Cynodon dactylon (Linn.) Pers. in different treatment groups

(X£SD)V

RbFE  Treatment

Na* secretion level

Na* 435/ (mmol - kg™")

K* 45/ (mmol - kg™') S Nat/K*

K* secretion level Na*/K" ratio of secretion

A B C
0 NH;-N 2.1+0.3aA = 10.4+9.8aA = 0.34+0.21aA =
0 NO3-N 1.2+0.5bA = 3.0£1.3aA# 0.44+0.13aA =
0 20 NHj;-N 1.0+0.2aB * 2.8+1.1aA * 0.40+0.12aA =
0 20 NO3-N 1.2+0.2aA = 2.3+0.3aA * 0.52+0.10aA *
300 0 NH;-N 101.5+18.1aA 60.7+12.7aA 1.74+0.53aB
300 0 NO3-N 7.4£4.7TbA 5.2+3.5bA 1.56+0.62aA
300 20 NH;-N 52.9+7.5aB 10.5+3.6aB 5.52+2.06aA
300 20 NO3-N 9.7£1.9bA 7.8+2.8aA 1.36+0.49bA

D' A. NaCl ¥ JFF NaCl concentration ('mmol - L ); B: 2—-(N- IJT-SIHF_H/H\) LR ( MES) HeRE 2-( N-morpholino) ethanesulfonic acid (MES) concentration
(mmol - L") ; C: AZEJEZ Nitrogen form. NH} -N: 5% Ammonium nitrogen; NO;-N: f§ZS % Nitrate nitrogen. [A]51] FR[R/ING F £ R7E
HHIE] NaCl 1 MES ¥ F AR A Z IS4 6] 22 7 5 & (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)
differences between different nitrogen form treatments under the same NaCl and MES concentrations ; [R5 WA 6] K 5 ik Fe /n AEAR [R] NaCl ¥ B2 A1
FILAE T AE MES ¥ J3 40 B[] 22 5 5.3 ( P<0.05) Different uppercases in the same column indicate the significant ( P<0.05) differences between
different MES concentration treatments under the same NaCl concentration and nitrogen form; [R)Z1F< = " F1“#” 73 5| R R M R A R IEAS M MES ¥

BEFANTR] NaCl v B2 AL B ) 22 53 .3 (P<0.05) RN L3E = 7

and “#” in the same column indicate that there are significant ( P<0.05) and no

significant differences between different NaCl concentration treatments under the same nitrogen form and MES concentration, respectively.
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mmol - L-"MES #ZbBR4H [R] () K o3 22 R 2 A i
Z AVAE 300 mmol - L' NaCl FIEASE T ,20 mmol « L'
MES Zb# 20 ) i K* 43 i f 2 K F 0 mmol - L7
MES 4 FEZH , fEAHIA] MES #EMAZIEA T, 300
mmol + L' NaCl Zb BRZH (I K™ 43 Wit 2 10 & T
0 mmol « L"'NaCl 4bFHiZH

it (3R 6) KU ZEAHHIR] NaCl ¥ B Fil MES
WRET A AR 25 A0 B2 [A] A4 2 Na ™ /K
22 %L AR 8%, (A 300 mmol -+ L' NaCl A1 20
mmol + L™'MES T, il &8 Z AL #LLH 53164 Na*™ /K
i E R TR AN A, FEAHIR] NaCl ¥R FIA =
JEZTF,0 #1120 mmol - L™ MES &b F 20 8] (1) 143 24 )
Na'/K' 255 248 W2 LA 300 mmol + L™ NaCl il
BASAT,20 mmol + L7'MES AbFHZH /3 Na* /K*
R EE T 0 mmol - LT'MES 440, 7EAHIR] MES
WEMARILAETF,300 mmol « L™ NaCl Ab B £H -4y
W Na* /K" H i 2 55 F 0 mmol + L' NaCl b FHEH

SREFZSEER(ET) Bon .3 NMEFH—
R A2 HAE XS Na® Fll K 433 2 9 52 R 7E 0.001 7K
S HA G2 L NaCl e B2 5 —4E HT A & NaCl ¥
FEFAZTE AL AR X730 M) Na* /K" Lb (1452 1
£ 0.001 7K EA Geit24 3 3, R H 73— Fisg B
YEFAXTIE 43 304 Na* /K LIS SE I 7E 0.01 /K- H A
Giiter XL

#*7 ARBEFHAFRHBEEMS DY Na*/K LM =EE
FESHY

Table 7 Three-factor analysis of variance of the effects of different
factors on salt secretion level and Na*/K" ratio of secretion of leaf of
Cynodon dactylon (Linn.) Pers.!

HAGFRIN F{H F value of each growth index

E‘T i Na* St KUAPBi R Na' /K I
Na* secretion K* secretion Na*/K" ratio of
level level secretion
A 269.27 s 58.68 ik 55.05 s
B 21.99 s 42.56 % 10.62 =3
C 186.09 = s 59.66 13.10 =
AxB 19.91 s 20.95 s 9.15 #x*
AxC 182.23 s 34.42 s 15.98 s
BxC 26.35 sk 48.34 # % 12.06 ==
AXBXC 24.35 sk 28.64 12.35 s

DA, NaCl ¥ & NaCl concentration; B: 2—( N-NGMEDK ) Z Bifi 2 vk Ji
2-( N-morpholino) ethanesulfonic acid concentration; C; % % JE &%
Nitrogen form. # , #3% | sk . AR TE 0.05.0.01 1 0.001 7K
HA G 2% 7 X Representing the statistical significances at 0.05,
0.01, and 0.001 levels, respectively.

3 i fagia

ERE0 AR A N R B TR T, A
PRACIER AL, R AR sz 2 Rk, o] L i
AR AR PRFNBTAE P 32 BN ER 0 E AR . ZETT I
T BB RS ST B AR R B B S R K AR
FRITAN BB B B B 1, T Ry i 2 A K 8 A UM
L, PR AR MR Y . 5 0 mmol - L™'NaCl #H
[t,300 mmol « L™'NaCl i 2 3 (1) B 2% 1 B Al
TR B N R K AR T 2 B E T, U
AR M ZF AR b | 3 AR K AE 300 mmol - L7 NaCl F 5% )
— B B, FLH b AR 3 i 2 S TR R
AN, ARG KB, 300 mmol - L™ 'NaCl % A MR i
o Na® & & A Na® /K" B 3 T, K7 & Bk BAS
[ AR B 8, X AT B B e T ) AR i AR K A7 3]
I —A RN

ANTA) 2R T 25 6 0 A K 5% il A7 7 25 5, 19
. A AL BRAUK RS A R A A I e TR A AL
PHAE SR H R R 1 W A (Vaccinium spp.) i Ff
¢ Climax’ F1°¢ Sharpblue’ MEESAME T A RET
G ORIV R TE S ST M A 5 it A7 7 22
Sl CRWFgE R, 0 1 300 mmol - L' NaCl F, fily
DEABA I T RABARKE B AT R
MR i AR T B AR el L AR ¥ T
RACTRAL 3 L, il 25 RURN 48 245 AL LA i) Fl AR
FIAR T o 22 S AR TR 31 i B KF , DRI AR AR S5 2%
PR MRS AR A A, IF HAE NaCl Jia T i a8
AEA R T m L hr b,

TSRS AP FAL AR AN )
FEMRZIL NH; FTNOS Je , R PN B TR Bl T, A
11T 5 M HA 5 7 g R B R 7S R e, 300
mmol + L™'NaCl T, i 25 ZAL #2H  FHR i Na* il K
FEMM TS AL, MR Na* fl K& =5
TR RFAC AL, BFFT A B, J0 A AR o] 3 Ao e 5
WA iz K] Na® 18] 138032 4, o 8 i 56 1 ok
PR W Na® SF IR A2k /0 it Na™ B B 9F 4k 58 K F
2 AHIRSE A A B A A AR A ok
538 2RO TS EAL A, F Na® Fil K743 i B A
TR AR TS R AL B, BB AS A FAL 3 N A AR 1Y
PR PR IZ AR ) R (RS R FE R A AR SR
R ER e T A
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HYERA FIE S ARG R RSB AR
PR 1, G0 A W A it A5 U BA B - (4 HCO; |
OH™) , MUY , 1M 7E W4 A5 /I B 1,
ESQIREN S IARI N T St RN S A = 82
FEMFH B FE pH (A7 LI i B b & AR T B 3R
B AERIN MES 2644, i 2 A4 FE2H 15 7% pH
576 1 J8J5 MW pH 6.0 FH3 pH 9.0 £ 45, %k
SR FEH KRG TR pH (A 1 RS pH 4.0 £47;
FEZRAN 20 mmol - L7'MES 44 T, Al 25 & Ak B 4H 8%
FE N pH {HFE 1 JAJSHZE pH 7.0, M8 R AL B2
IR pH (EAE 1 S FEE] pH 4.0 2247, B53R pH
B pH 6.0 F+ pH 9.0 A4 FLEAFTHEE SR P ImA
#5107 mol #Y OH™, M K577 pH {E M pH 6.0 [ F]
pH 4.0 WA FAER TR SR P AZ) 107 mol 1Y
H*, BIAREF 7 H B 1 B2 A6 75 22 AR MES 2 2B 1k
TRAE T 2 AR MES &2/ 10 1%, B, 76 A 55 &
MES J& , % i A5 R AL BRA B FR 9 pH (E 10 2% wP SR 5
AR 22, (HA R /EETE B & st
KIUMA MES J5 8385 A A B 55 32 W pH (1 T B#
HRER NN MES 1988 F AL B (B 75 S0k
), UL MES 9% 7E — 22 I 7] 71 [l P9 2 F5 55 97
pH (EAIX AR E . A A K A4 T i AR K
AR 5T VR e kT T, 7R AH ] NaCl v B AT
FILAT , MES Ab B4 M 2F MR 1 iR $6 br Sk -
FTE I H S FAC B RS bR 50 T R K
TR EAC AL, i HEWT , AR A RWRE T, AR
A2 5 800 pH (828 A0 2 A AR A K —
ANEEFH, 5 LR, KRBT AE K
R RRRZILASM pH HXEEHAMLER, T
S A R 0 SRR 1 R AR IR e B AR A A
A HRZE M) R A e e s R A, T LA SR
1o A S R S R %) Jr =X, FE LR 0 A AR
HRER pH EAR 2 04[] s 45t g JEL 40 o 6 1 7 32 i
RS> WARE T, T B2 S A R A PR, (G Tl B
(1R £ 25 R RD A 2 SR A9 5 8 S S S 0

gy BIRBFIT LS B, NaCl W3l R 5 oF MR 4352 5
—E 03 A AREZE A% NaCl JBlkae X % 21 AR A4 1
EFLEE URAN MES fEAEXT NaCl kit B 4 F AR A9 A4
H—E IR HEE A, T HOR R A R A A, P i, it FH
TS ARSI MES 4 F) T3 & 0 F R i ek vk
BAE A RNE IS, B 255 7% 1845 J7 1 R 7, PR AR AR B
HRE R R () 3%

S % 30k
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