2024,37(9) : 74-80 FE K K X B R 5

DOI:10.16861/j.cnki.zgge.202423.0358

P E /N E R a2t e fRimiE LR &N
B PRE LA K EEE L HER
T HYELEXH R OFERA

(L PERN R Z %R WPE RS 030801; 2. F E AR MR Bt 35S -0 58 Fr »
BRI A EE A E 6 1000815 3. RIEMT RGBSR BREE S 150030)

~

OB SR & TR R A R IR BT G R R, 3 R S A2 5 1 Rk R [ R
JI D ek A3 A A 72 HAT B S LA 8 A o [ R IR AR B AR, SR K 592091 1 B G 40 (7.0 mmol - LD FIIE
2.(0.7 mmol - L2 AN b HE, 58 1 #1118 A PRIR IR BN 52 R 20, SR 1 32 oy« SR S R 5080 11 )3 3 A7 55 5 v
S E TR AN Z LR AV R R 45 BB, AR & AR AR AN 2 REGFTERE Z R TR0
Hr 2 B, — L 3R AIF R Ak AR 4 = R P ol A 1 B8 0 I 48 AR S AR AU 52 B8 70 %5 D) AR DG, L AR B0 5 2 L AR 0 A
J R AR AARAR DI FR RS 4 AN E AR 32 S 8 hr . R [0S AT g 7 v ) i I P S 32 1 Tt
D’=0.9509-0.121 2X,-0.207 7X,+0.134 1.X:-0.078 2X, CEI L B FE 96.5% , R°'=0.957) , i 1 3145 1 1 i B AU 52
PEBSRIFA Cmol 9 CRIGHRE JIO , A1 S I o (5] R T 17 39 E 26X 52 14 o J0 9050 DR o 65 5, Sy o 1 i S B o
KR R TP B SR ML A B AL T AR

SEHEIR) : H E RN AR ZUBD I8 5 075 5 55 VR

FESES S642.1 HIFRESRS: A NEHS:1673-2871(2024)09-074-07

Index screening and tolerance evaluation of low nitrogen stress in seed-

ling stage of Cucurbita moschata

LIAO Qinggui”?, LU Qiuchen’, LIU Ying’, DONG Jiamei" *>, SUN Yapei’, HE Yadi’, BO Kailiang’,
WANG Wenjiao', DUAN Ying’, WANG Changlin’

(1. College of Horticulture, Shanxi Agricultural University, Taigu 030801, Shanxi, China; 2. Institute of Vegetables and Flowers, Chi-
nese Academy of Agricultural Sciences/State Key Laboratory of Vegetable Biobreeding, Beijing 100081, China, 3. Harbin Academy of
Agricultural Sciences, Harbin 150030, Heilongjiang, China)

Abstract: Excessive application of nitrogen fertilizer is one of the major causes of soil degradation and environmental
pollution. The selection of high-yielding varieties with strong low-nitrogen tolerance is of great significance for the
efficient production in Cucurbita moschata. In this study, eight germplasm were used as experimental materials, and two
treatments of suitable nitrogen (7.0 mmol - L") and low nitrogen (0.7 mmol - L") were set up in hydroponics to determine
the low nitrogen tolerance coefficients of 18 traits in the seedling stage. The comprehensive evaluation system was estab-
lished by using the methods of principal component, subordinate function and regression analysis. The results showed that
the low nitrogen tolerance coefficients of different germplasm indicators differed significantly. The principal component
analysis showed that the index characterizing plant biomass and photosynthesis were closely related to the low nitrogen
tolerance ability, and that the four index, including root dry mass, root fresh mass, root volume and seedling index, could
be used as index of the tolerance identification. Regression analysis was used to establish a predictive equation for low
nitrogen tolerance in seedlings D’=0.950 9-0.121 2.X,-0.207 7X,+0.134 1X;-0.078 2X,(R*=0.957, average estimation accu-
racy 96.5% ). One germplasm with strong low-nitrogen tolerance were finally obtained, namely Cmo19 (Shibing Nan-

gua). This study initially realized the high-throughput screening and identification of low nitrogen tolerance germplasm
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resources in Cucurbita moschata during the seedling stage, which provided a theoretical basis for the selection and breed-

ing of nitrogen-efficient varieties of Cucurbita moschata and the study related mechanisms.
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Table 1 The germplasm information of C. moschata used
in this study

ETRS Tt 44 K
No. Germplasm name Origin
Cmo8 18 ‘54 No. 18 Zhu SN
Shandong, China
Cmol9 Tl i S Rk
Shibing Nangua Shaanxi, China
Cmo31 Co5 o [ g
Shanxi, China
Cmo36 HEAKRER HhE
Guxian Changnangua Shanxi, China
Cmol14 5Bb643 By
Shaanxi, China
Cmol25 26 5 No. 26 SHENIER
Shandong, China
Cmol44 # K Huanglang T Eifg

Shanghai, China

Cmol71 -k JA B\ Huofenghuang Z& [ Thailand
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(R 3T 32 FLIUEL, B AR A 60 Hi, JE
JFR 20 BRI L B 0E & Be KA , Aol 3%
Jith s R A ZE 2 0k 1O B, PRk e B — B0
AL AR B KKT 2P AT E W iE

R4 K H Hogland & F# /K 55 77 04T, IR
Jop I8 A R IS IR AR E R E N 0.7 mmol - L', X
HEZH R BN 7.0 mmol - L, HA S5 F R — 3. /KE5 4
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FEANIKBE RIS 20 emo A FH /N RLIE SR X KB S
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Table 2 The diversity analysis of low nitrogen tolerance

index in C. moschata

sk I N e B
Index Mean % SD {8 Min {8 Max V%
¥k Plant height 098 0.17 077 130 17
25 Stem diameter 106 022 089 157 21
iy o 0.84 034 048 146 40
Aboveground fresh mass

Ll 6 o 156 1.00 041 3.08 64
Root fresh mass

b = 1.03 050 040 202 49
Aboveground dry mass

ST 718 Root dry mass ~ 1.11  0.53 041  1.84 47
#R76 HE Root-shoot ratio 148 051 082 252 35
T HR %L Seedling index 1.15 048 065 201 42
MG KR 1.14 0.17 085 133 15
Whole-plant water content

K Root length 1.01 032 075 164 31
IR EL4% Root diameter 105 0.17 086 134 16
HAA&FH Root volume 123 082 030 289 67
4% Root number 0.78 021 043 1.07 26
MRS R 0.83 0.15 057 1.05 19
Chlorophyll content

ol aid s 096 0.57 049 225 59
Net photosynthetic rate

AL 077 045 034 166 59

Stomatal conductance
755 1# K Transpirationrate  0.90 0.56 036 201 62

fitula] CO, S 080 0.19 055 1.06 24
Concentration of intercellular
CO,
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61.3%.19.1%-11.7%F0 3.4%, BRI TTHERRIE 95.5%,
FHIX 4 A F s o] LR 18 AN HIUE I E F8 b )
B2 RE R ME B (R 4. Hd, ERlis 1
Hh R o R AR AR AR IR AT A 43 S D 0.609 FH
0.474, BLAh , MR E T B CH B HR 3 b B3 T R &
()48 i 4 20 13 3] 0.296.0.287 i1 0.279, % HIIK
N 52 1 S AR AR AR A O R S RRE AR
Y e N ERA 2 L, RAL S R
i 3 R 1 AT 20 S 0.476 A1 0.590 , 2 B H: 5
PRI R 17K 53 R 2% e B U0AH OG5 2 sy 3 o, i

R4 BN ZARBERD SRR E
Table 4 Principal component analysis and contribution
rate of tolerance index

fabr TR 1 RS 2 ER 3 B 4
Index PC1 PC2 PC3 PC4
PR Plant height -0.010 -0.130 —0.088  -0.025
Z2#H Stem diameter -0.018 -0.115 -0.172 0.101
b o 0.165  0.189 —0.067 0.336
Aboveground fresh mass

HEHBEE 7 & Root fresh mass ~ 0.609  0.277 -0.231  -0.316
Hi bR 0279 -0.173 -0.128 0.327
Aboveground dry mass

T Jii & Root dry mass 0296  0.127  0.063  0.465
R 78 Eb Root=shoot ratio 0.264 -0239  0.191 -0.444
LB FE 2L Seedling index 0.287 -0.107 —0.097 0.328
ERREKE -0.013 -0.144  0.025  0.181
Whole—plant water content

K Root length 0.186  0.017 -0.129 -0216
M E 1% Root diameter 0.066 -0.116  0.115 —0.037
4R F Root volume 0.474 -0329  0.178  -0.051
HRREL Root number 0.096  0.033  0.175 0.012
MRS E -0.037 -0.088  0.123  -0.041
Chlorophyll content

EID e py e 0.047 -0.115 0.798  0.129
Net photosynthetic rate

AR 0.047 0476 0231 -0.127
Stomatal conductance

7% 153 % Transpiration rate 0.065 0.590  0.198 0.052
Hala) CO, ik JiE 0.026 -0.055  0.039 -0.165
Concentration of intercellular

CO:;

FEAEME Eigenvalue 2446 0763 0466  0.136
75 ZE Bk 61.3 19.1 11.7 3.4
Variance contribution rate/%

R TR 61.3 80.4 92.1 95.5

Cumulative contribution rate/%
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Table 5 Subordinate function analysis of stress related index in C. moschata
R i%é?ﬁff/ﬂﬁ ' é%%?ﬁff/ﬂ%)%ﬁ ' Dl =S Di{E
Germplasm No, omprehensive index value Membership function value D value Re:gressmn
CI, CL CL CL U, Ux,) Ux;) U, D’value
Cmo8 1.31 0.39 0.71 -0.09 0.90 0.75 1.00 0.47 0.83 0.81
Cmo36 0.89 -0.18 -0.33 0.59 0.80 0.57 0.53 1.00 0.70 0.67
Cmo31 -0.91 0.27 -0.14 -0.69 0.41 0.72 0.61 0.00 0.46 0.44
Cmol9 1.79 -0.04 0.27 -0.15 1.00 0.61 0.80 0.42 0.84 0.87
Cmol71 -1.40 -1.91 0.42 0.03 0.30 0.00 0.87 0.56 0.30 0.32
Cmol44 0.05 -0.05 -1.49 -0.06 0.62 0.61 0.00 0.50 0.51 0.60
Cmol25 -2.75 1.13 0.30 0.29 0.00 1.00 0.81 0.77 0.31 0.30
Cmoll4 1.03 0.39 0.25 0.09 0.83 0.76 0.79 0.61 0.77 0.70
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(] g ST K B R 1 28 S A ik A A e B K
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N T R AR H TR SR 4 MR bR T
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