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K Stockl Bt /7: KNO; 0.017 mmol-L™", Ca(NO;),
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F1 2 MBEKRFETEERMRMREERENTHMER R
Tab. 1 Relative index values and coefficients of low nitrogen tolerance of Paspalum vaginatum under two nitrogen treatments
i AT R T 2 B
] Mo RS Ao . Low nitrogen treatment Normal nitrogen treatment  Low nitrogen tolerance coefficient
Low nitrogen tolerance index 1 sp Cyws  Mean  SD  CV%  Mean SD CVI%
W& ZE 45
PR A 23.08° 446 1934 39.58° 201 5.08 0.58 0.09 14.74
SPAD
T
i fem 1270° 752 5920 17.63° 512 2906  0.70 0.28 39.81
Turfgrass height
:i 0 s I s
o %IHTA% & 6.52° 249 3824 4736° 1295 27.34 0.14 0.03 21.87
Shoot dry weight
Hb b i R/
’@J_%ﬁﬁﬁii.g 23.25°  6.83 29.37 238.82* 3573 14.96 0.10 0.02 20.01
Shoot fresh weight
MR A
T e 213> 079 37.07 342 1.16  34.04 0.66 0.19 29.01
Root dry weight
Hb T S Jo e/
&T%ﬁﬁ)\; & 17.31° 11.09 64.07 3454° 1482 4290 0.49 0.17 34.28
Root fresh weight
TR
*ELJFEE: . 037* 0.15 41.07 0.07°  0.02  26.90 4.95 1.51 30.42
Dry weight ratio of root shoot
ﬁﬂﬁﬁ.itt . 0.79* 046 57.78 0.15> 006 42.18 5.27 1.90 36.03
Fresh weight ratio of root shoot
i &y A~ EL
s csilibe 028" 0.03 9.40 0.20°  0.03 13.70 1.42 0.13 8.90
Shoot dry matter content
i &y P =N
R 0.15* 0.06 4223 0.11°*  0.02 23.18 1.40 0.44 31.78
Root dry matter content
K/
K /em 585" 157 2683  794* 185 2324 0.74 0.11 15.15
Leaf length
-5/
t/om 026 006 2362  035° 009 2693 074 0.06 7.98
Leaf width
I,
ﬁ.*%{ 4.03° 3.04 7547 12.15* 390  32.07 0.34 0.24 71.92
Tillers number
SIS KT
AR K fom 484" 282 5822 3491° 1201 344 0.16 0.1 58.89
Total tillers length
ANBER ]/
ST fem 073° 043 5931  208° 074 3573 042 0.25 59.72
Tillers internode length
A BE(ET (L *) . b
Leaf color reading 1 (L¥) 51.27 1.94 379 43.23 1.19 2.75 1.19 0.03 2.32
2 *) . )
Leaf color reading 2 (a*) 13.96 1.48 -10.60 —10.31 0.58  —5.67 1.35 0.11 8.32
i} SR E3(b*
HEBHA3 (6*) 29.57* 3.58 12.12 18.71° 2.27 12.13 1.58 0.11 6.64

Leaf color reading 3 (b*)

BEMRRIE . RS AT 0.90, RIAH L
R A R 23 DI AH G, IR U0 £ 52 i 3] 0 23
AR A RARAS . IEAD, M b 3REE R | et
Jo o AR IRE T R B RIR ek B T i L ) 28 e (i 40
W4 0.72, 0.67. 0.94, 0.85, 2 WK U MH 32 1 5 4
PRAE P i A G, AR GUMAE 25 52 M A PR A 1 R AE
HE, SR S EER KA BET K
AT 50 —0.63. —0.88 F1—0.89, 1B £ A
T, AR RN BT Y 43 BE R R ALK B 2 35 e, AT
Al D AR 7 SR N R (A5 o3 B A K B I 22, 53U
Gy BERCR YD I BE s ALY 2 P, H T

Jox £ AHE R T BT Y 2 a7 1E 43 0 R 0.54
0.65; b [ 14 J50 & 2AH T 3BT 5 ) 2
fr{E R 0.82 F1 0.81, KB 4 Jox & it F v 48 BLAIK
R Z PR YIAC, FIFHASTEARTE 85 1. E
a3 2 (AT R, K SRl it ST A FE bR 4 il T
GGE AWK (& 2), 2 MEFRImER AL/ N T 90°,
W) 2 AR FR R IEARSG; KT 900, L HAAHSE, Al LA
EOEPFEFRIAIA CHE . Bl 17USA-03 . 17HN-
39 S A FE XRG4 ll; 17USA-18, 17USA-45 7
XU BT 22 07 5 oAb 5T 53 BT bR &1 i 22
J5 o FHOSURR BRI, B bm Al LA b o A3



%2 PR IAAE: g A R U 32 PSR AR 07 1 I 2 B VAN 179

DWRS ‘ ‘ ° .
0.45 FWRS O ‘ ° . . 08
0.47| 0.89| L+ ° . . . .
-0.41/-0.31|-0.19| ‘ 0 : ) . 0.6
-0.16 0.43| 0.14|-0.27 w
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0.76| 0.43| 0.32/-0.67| 0.01] 0.30 row ° e ‘ a
@

0.42| 0.96 0.82/-0.39 0.49 -0.52| 0.49 RFW

1.0

F0.2

-0.13/-0.41/-0.33|-0.12-0.12| 0.70 | 0.22|-0.35|sbmc ‘ °

-0.26|-0.44|-0.55|-0.42 | 0.05| 0.37| 0.27-0.26| 0.45  sow °0

-0.27/-0.19/-0.39|-0.26| 0.22|-0.05| 0.13| 0.01|-0.10| 0.81| sFw

T

|
o
\S)

-0.08/-0.56 -0.55-0.20-0.25| 0.55| 0.20-0.37| 0.39| 0.84| 0.70| sPAD

-0.70/-0.62-0.42| 0.73 -0.35|-0.02 -0.82|-0.61|-0.03| 0.04| 0.13| 0.26| TH ° F—0.4
0.77| 0.34| 0.57| 0.01/-0.52| 0.24| 0.53| 0.24| 0.01-0.38|-0.47|-0.15/-0.30| TL ) °
0.39| 0.15 0.16|-0.16|-0.24| 0.45| 0.65 | 0.16| 0.65| 0.06|-0.30| 0.02|-0.46| 0.50 T~ ° -0.6
0.60| 0.38| 0.41|-0.53|-0.22| 0.26| 0.86| 0.36 0.43| 0.15|-0.18| 0.04 -0.68| 0.65| 0.79| TTL
0.15| 0.41| 0.54| 0.60-0.15|-0.26|-0.20| 0.26 -0.19|-0.88|-0.76|-0.72| 0.07| 0.47| 0.25| 0.01 & —0.8
0.47| 0.16| 0.18|-0.16|-0.43|-0.28| 0.20| 0.12 -0.71|-0.15| 0.15| 0.01|-0.13| 0.35|-0.29| 0.05|-0.08| ©b* L0

B 1 FEBRSERTHEEREAEXE
Fig. 1 Correlation analysis of low nitrogen tolerance coefficients of each index of Paspalum vaginatum

E: *, P<0.05; **, P<0.01; ***, P<0.001, DWRS, HR7&T i fit [t FWRS, MREESE T &L L L*, i AEL{E 15 LL, B LW, 158 RDMC, Hi R
YT ik RDOW, Jo R #815T s RFW, SR St i; SDMC, Hb b %8 T i 7% 55 SDW, 3 38T i fit; SEW, Hb L B8 6¢ JTT s SPAD, 438 7 dk
TH, RJZ 5 TIL, /B EHS; TN, S0 BEEG TTL, 43 BEEIKIE; a*, M A 52E 2; b*, M @E 3. T,

Note: *, P<0.05; **, P<0.01; *** P<0.001. DWRS, Dry weight ratio of root shoot; FWRS, Fresh weight ratio of root shoot; L*, Leaf color reading
value 1; LL, Leaf length; LW, Leaf width; RDMC, Root dry matter content; RDW, Root dry weight; RFW, Root fresh weight; SDMC, Shoot dry matter
content; SDW, Shoot dry weight; SFW, Shoot fresh weight; SPAD, Chlorophyll content; TH, Turfgrass height; TIL, Tillers internode length; TN, Tillers
number; TTL, Total tillers length; a*, Leaf color reading value 2; b*, Leaf color reading value 3. Similarly hereinafter.

AR T 732 R E 22 5, R 1.3 P A4 FIA(5) T
2.4 THREMBUFE O Tt PUEA R 5 10 03 v A B TR S0P 8 1 i 52 255 (E

®2 BEMEERTHRERHERS ST RTHRE

Tab. 2 Principal component analysis and contribution rate of low nitrogen tolerance coefficient of
each index of Paspalum vaginatum

E=L7 FHIr F 2 T3 T4

Index PCl1 PC2 PC3 PC4
283 & B SPAD 0.61 0.62 -0.08 -0.35
F1)Z = B Turfgrass height/cm 0.90 —0.29 0.20 -0.06
Hb_I-35+ B Shoot dry weight/g 0.66 0.54 —0.46 0.00
Mo bR R Shoot fresh weight/g 0.72 0.23 -0.55 -0.22
bR BT Root dry weight/g —0.68 0.65 -0.27 -0.15
Hi R R i Root fresh weight/g 0.67 0.14 0.68 0.02
MR T & b Dry weight ratio of root shoot 0.94 ~0.23 0.02 0.12
MR 7L JiT 4k LY Fresh weight ratio of root shoot 0.85 0.26 041 ~0.14
Ho BT & B Shoot dry matter content -0.01 0.82 0.12 0.46

iR H8T 4T 7 i Root dry matter content —0.02 0.81 0.46 —0.20
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i3k 2 Tab. 2 Continued
bR Wil T2 F I3 F 4
Index PCl PC2 PC3 PC4
K Leaf length/cm —0.26 0.64 -0.30 -0.32
H-5E Leaf width/cm 0.02 0.19 0.79 —0.48
SYBERL Tillers number —0.63 0.61 0.32 0.27
FEE R Total tillers length/cm —0.88 0.41 0.05 —0.05
ZPBETIAE Tillers internode length/cm —-0.89 0.04 0.29 ~0.19
4331 1 Leaf color reading 1 (L*) 0.78 0.28 0.19 -0.02
(25212 Leaf color reading 2 (a*) 0.61 0.58 —-0.42 -0.23
{4, 12{H3 Leaf color reading 3 (b*) 0.01 0.40 -0.13 0.87
FFFH Eigenvalue 7.69 4.28 2.65 1.69
TTHk Contribution rate/% 42.73 23.79 14.70 9.38
ZUFTTH % Cumulative contribution rate/% 42.73 66.53 81.22 90.61

>
W

[w]

Dim2 (23.8%)

2
Fig. 2

PCA-Biplot

uspts |

Sealsle 2000 \
* TYBATUSA04 |

P1509022 | 17HN-39

17USA-47

-4 -2 0 2 4 6
Dim1 (42.7%)
10 B EMFH R RIS GGE WRE
GGE biplot of each index of 10 Paspalum
vaginatum

(D)o XA SRk 255 2P0 (D HD BEATHES,
D AR, HR44 BEERT, B %A B R A A2
RE 1 [ 2, WU A 2R SO IR U T 32 fiE
x3 10 EBEEMETERHES

Tab.3 Low nitrogen tolerance ranking of 10 Paspalum vaginatum germplasms

S PR U 32 s BMIKHE T R 17USA-
03>17HN-39>17USA-18>17USA-45>Vero
Beach>17USA-04>TYB 2>17USA-47>Sealsle 2000>
PI509022(% 3).

I R BE B X 18 N8 bR Y TR 2 2R %k
HEATAR AU 52 M 2 R R M, T LLZRA A AN
7] v 2 AL IR U3 (9 T A2 BB 0 o X4 K ECHE
Bk THE, AT LUK 10 i E By ol 335, Horp
17USA-03, 17HN-39 J& T i Ik 20 B B T, T 40K 20
PR, o D AEHES 700 1 F 2 445 17TUSA-18,
17USA-45 J& T it (IR A B iz, e D {EHEA 739
3R 4 445 H A R 5T 0 B U9 28 A AN T i R
(B 3). VI 25 S5RAE M HES (3% 3) A —
3, Vi B AR AIF 5 7 1 14 i A1 220 o R L S e
it S T

FhET Samples Dim.1 Dim.2 Dim.3 Dim.4 DfH D values HE44 Ranking
17USA-03 5.77 1.27 -2.19 0.33 2.65 1
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Screening and comprehensive evaluation of low-nitrogen

tolerance indices in Paspalum vaginatum

Fu Chunchan'*, Hu Xu'?, Lin Jiaqi'?, Ma Mengxin'?, Wang Xiaochun'?,

Wang Zhiyong'?, Liao Li'*
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. Sanya Institute of
Breeding and Multiplication, Hainan University, Sanya, Hainan 572025, China)

Abstract: To investigate the low-nitrogen tolerance characteristics of Paspalum vaginatum, this study selected 10 Paspalum
vaginatum germplasm accessions as experimental materials. A hydroponic method was applied with two nitrogen concentration
treatments: full nitrogen (5.0 mmol-L™") and 1/100 nitrogen (0.05 mmol-L™"), for a duration of 30 days. Eighteen agronomic traits,
including chlorophyll content, shoot fresh weight, and turfgrass height, were measured after treatment, and variance analysis was
conducted to compare and explore the low-nitrogen tolerance characteristics of the 10 germplasm accessions. A comprehensive
evaluation of low-nitrogen tolerance was performed. The results showed that, compared to normal nitrogen treatment, indicators
such as shoot fresh weight, shoot dry weight, total tillers length and tillers number significantly decreased under low nitrogen
treatment, while indicators such as fresh weight ratio of root shoot, dry weight ratio of root shoot, shoot dry matter content and
root dry matter content significantly increased. Through correlation analysis, principal component analysis, and membership
function analysis, two low-nitrogen-tolerant Paspalum vaginatum, 17USA-03 and 17HN-39, were selected.

Keywords: Paspalum vaginatum; low nitrogen stress; screening germplasm; comprehensive evaluation
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