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Effects of nitrogen and phosphorus management on seed production of Festuca
kryloviana in the Qinghai Lake region
YU Yan-hao, YAN Meng, NIU Yu-lin, QIN Yan'

Academy of Animal and Veterinary Science, Qinghai University, Qinghai Provincial Key Laboratory of Germplasm Resources
Utilization of Excellent Forage Grass on the Qinghai-Tibet Plateau, Xining 810016, China

Abstract: The aim of this study was to investigate the effects of combined nitrogen (N) and phosphorus (P)
application on the seed yield of Festuca kryloviana, with an overall goal to provide a theoretical basis and technical
support for its seed production. A field experiment with a two-factor randomized complete block design was
conducted over two consecutive years in the Qinghai Lake region. F. kryloviana was cultivated under four nitrogen
application levels and three phosphorus application levels, and the seed yield, its component factors, and economic
benefits of 3-year-old (2023) and 4-year-old (2024) F. kryloviana were determined and analyzed. The results show

that the combined application of N and P significantly improved the agronomic traits of F. kryloviana. All treatment
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groups showed increases in plant height, stem diameter, hay yield, and spike length compared with the control,
although the magnitude of these increases varied. Specifically, under optimal treatments in 2023 and 2024, the
maximum plant height reached 107.4 and 110.5 cm, respectively; the stem diameter reached 1.1 and 1.3 mm,
respectively; the hay yield reached 6. 27 and 6.41 t-ha ', respectively; and the spike length reached 14.5 and 15. 9
cm, respectively. The combined application of N and P also significantly affected seed yield components. The
number of reproductive branches initially increased and then decreased as the N application rate increased, and in
2023 and 2024 shoot numbers were increased by 71.8% and 49.6%, respectively, in the optimal treatments
compared with the control group. The 1000-seed weight showed a significant response to P application, with
increases of 23.58% and 13.98% in 2023 and 2024, respectively, in the optimal treatments compared with the
control group. Correlation analyses indicated that the actual seed yield had extremely significant positive correlations
with the number of reproductive branches and 1000-seed weight (P<C0.01). Furthermore, different seed yield
indexes (potential seed yield, expressed seed yield, and actual seed yield) were all regulated by N and P. Each year,
the seed yields were obvious higher in the optimal treatments than in the control group. The actual seed yield reached
0.92 t-ha ' in the optimal treatment in 2023 and 0. 78 t-ha ' in the optimal treatment in 2024. In terms of economic

1

benefits, in 2023, the maximum yield increase was 5. 72X 107 CNY-ha ', and the maximum fertilizer contribution
rate was 38.96% ; in 2024, the maximum yield increase was 2. 80X 10° CNY+ha ', and the maximum fertilizer
contribution rate was 23. 26%. Notably, the treatment with 120 kg-ha ' N combined with 600 kg-ha "' P resulted in
stable and high economic benefits in both years. A membership function analysis of seed yield and its components
revealed that the combined application of 120 kg-ha ' N and 600 kg+ha ' P is the optimal fertilization scheme for this
crop in this study area.

Key words: Festuca kryloviana; nitrogen-phosphorus combined application; seed yield; fertilizer contribution rate;

economic benefit

T PG e SR bR A B AR B S K B B A R R X G e AR IS AR O B R R, — RS
B AR Y S, 0 B AR L R & RN A R B Y . FELE A TF (Festuca kryloviana) 7 38 i 42 [ R b i 8 %=
G2 E R0 B A R AR A BUIET R T PO S R R R K A AR R R 1 JE X AR AR
PrAe 52 RN T AR A PR R SR, FE AR RSP R 8 R AR TR R T B 3AE A Fh A5 5L B
55 0 AT 1 2 HAE ) T R SCBE R
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DI R 22 Tl o A 3R (R AL R o A ) A K R v R BT BR , B B s M R R R R R B R R AR
YA Z Fh B2 AGG Y RS, S SRS R SRR D7 A 2 R AR R A DR AR B A i A A S T 1Y
WFoE 2 B, it AUIE A A PRk R F Y T B B RR T B R AR R Ay BE AR R AR R
X MR B 5T 2 B, RO B A X 2 2 3 (Elymus sibiricus) ¥R 5 43 BERC ZET L AR S RUBON B B E R, O
HLL60 kg N-hm *5 60 kg P-hm *[it i , 2 1 22 1] 55 7= Gk fie 8 o 0 1E 18 551 (0 F 90 2 0 60 JE X 98 A 22 20 1
Az 7 A S i RN e AR B AR T RUR L S R d t l  4 on A B SCEIORI R R R B R O
MEFELR KT 30 kg-hm ™ * 5 i B B2 45 30 kg hm i & 6 FH , 6 77 5 7] 3k 560 kg-hm . #IAR A % HF 550K,
16 1 AR Mo X 24556 B 75 kg N-hm * 5 105 kg P-hm * i}, #5Z (Avena sativa) B & WA =38 hn R 4. /2
TR T N R AE 5T R BB it I8 AT B R AR 8 323 (Festuca) iR (R ) YR F =5 AT U8 IE X T R A
T Ao 4] R A 7 AR A 2 O i E A B AR I O N AR R R R AR AU S A AR AR S
B R E5 G 75 18 A ARk B e A B LA BR A RO H Y
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Fig.1 Average monthly temperature and precipitation in the
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AR (CNY -hm ) =F 777 i (kg-hm ) X F P40 k& (CNY -kg ) + T 5 7= 4 (kg-hm *) X
FEMHE(CNY kg™ ) — AEAFEH(CNY -hm ™) — A T.#%(CNY+-hm )
B =it B X 22 5% 75 B (CNY -hm *) — X HE X 455 72 B (CNY -hm %)
HEAE TR R (%60) = [t Al X 28 55 77 B (CNY - hm*) — XF B X 22 5 72 it (CNY -hm *) ]/
it BB X 28 5 7= 5 (CNY - hm %) X 100
1.4 #¥EA
& H Microsoft Excel 2019 X i 56 i 3 VE 17 %) A 3 B, SPSS 22. 0 8K {4 VAT 7 22 43 B Al i & MRS 36,

Duncan %317 2 8 WO PEAG A 85 M 3L 38 BAE HIX 7™ d A4 B B i 52, ) Orrigin 2025 BRI

2 GERESH

2.1 KRR RBARMGEAEFFREERG Y R

RUIE KT FE A 250 1 bk RN T R B R R (P<<0. 001, 3% 2) s B RO XAk oy ZEML AR A 3
I (P<<0. 05) s ARy Xt bk ver ML B A 1 2 2 52 00 (P<<0. 001) , 20 1B F0 B A 114 28 5. A i o 25 ML AN A KA e i
52 (P<<0. 001) ; AU FIAE 3 1) 28 BAE FH X T 0k o 258 L SRR A7 35 52 Wi (P<<0. 05) 5 B A A0 4 103 1) 28
AR R ZEHAT B S (P<<0. 05) o Bk E 78 NLP,(2023 4F ) Al NP, (2024 4 ) kb B R #5K, 43 514 107. 4 F1110. 5
em, 8 NP o B4 TE 110, 3% 115, 1%, 76 AR ) 5t 8 A 155 0, ok o il 4 e 280 o 1) 8 o 2 300 18 0 7y i 34
NLP b R () 25 M5 K, 43 50 0 1. 102023 4F ) A 1. 3 mm (2024 4F ), #58 NP, 2 ST+ T 44. 7% F164. 5% ;1 & 7=
HEE NLP, (2023 4F ) Fl1 NP, (2024 4F ) 4 3R 8K, 430 24 6266. 6 Al 6414. 2 kg-hm *, 8 NP 43 5l #& F+ T 41. 3% F1
30. 490 FBE AL P S B T AR AR L 39 7E NOPL A B A K, 0 o 14, 5 F1 15,9 em, 388 NP R T T
16.7% Fi14.6% (8 2).

x2 EREAEEHINTEEEFREERNFTESN
Table 2 Interannual analysis of variance (ANOVA) of agronomic traits in F. kryloviana under different nitrogen and

phosphorus additions

A7 # 5 Plant height 25 Stem diameter T = i Hay yield K Spike length

Factors F P F Ig F P F P
B Nitrogen fertilizer (N) 27.931 <<0.001 49. 085 <<0. 001 7.987 <<0.001 1.701 0.167
W BE Phosphorus fertilizer (P) 4.112 0.017 5.526 0.005 0.167 0. 847 3.741 0.025
Ay Year (Y) 29.026 <20. 001 65. 652 <20.001 6.704 0.011 35.282 <20. 001
FUIE X BEIE N X P 2.613 0.018 4.673 <20.001 1.961 0.075 6. 000 <20. 001
AL XAE N XY 3.786 0.011 4.036 0.008 0.632 0.595 4.730 0.003
BEAE X AEA PXY 0. 345 0.708 4.736 0.010 0.484 0.617 0. 407 0.666
R XIS XAy NXP XY 1. 280 0. 266 0.367 0.899 0. 810 0. 564 1.748 0.110

2.2 RRAKBIMFEALAFFFEMRETH IR

ENE T A= B A ORI D T TR T A A 3 B S 0 (P<<0. 001, 38 3) 5 B A b /N 46 B0 /N R B4 #1035 1) 5% i)
(P<C0. 001 ) 5 4F 53 XoF A= BE A B /INAR B /N BSOR TR A A S 35 19 5% 1 (P<<0. 001) 5 ZUIE FAR 45y 19 3¢ BAT R %
Az BE RCRCR i S 25 A 52 m (P<<0. 001) , % Bh T 5 A 1 25 52 M (P<<0. 05) 5 Bl AT FAF 03 1) 28 B A FH X 2B B AS 8K
A W (P<C0. 05) s =35 1 3¢ HAE F AU A 58 A B 35 152 i (P<<0. 05) .

S I A it 2 W) 8 A S 6 1 7 e A B DR (PR 3) i 5 S S ot D % 85 24 A 0 Sl 8 s
B BR 2023 4F N P, b B 22 A1 AH [ 7t 6 B2 T il 20 Ak BHE A ) A B R ERHY B 35 v T Rt B0 R4 (P<20. 05),
2023 4FAE NP b ¥R T e K, 2024 4R 7E NP, AR FE R B K, 43 5048 NP3 s 1 71. 890 F149. 6 %6 . 1 AH [ 0 i it 4k
R, 2024 4R 8 AR RSP I AR TR A BZ B0 T 2023 48 . 6 MR IRt il 4 1R T, 22 50k BB 5 e 2k A 1S, /N AR B
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Fig.2 Agronomic traits of F. kryloviana under different fertilization treatments in 2023 and 2024

ANE KRG F 8RR [ — B KO T 24 #1022 5 3 R RN F 8RR [ — ZUKF T 8 4L 21 E 22 5 8% (P<<0.05) . Different uppercase letters
indicate significant differences among nitrogen treatments at the same phosphorus level, and different lowercase letters indicate significant differences

among phosphorus treatments at the same nitrogen level (P<Z0.05).

®3 FEREAAREHIANTEEEFNFEUREZNFTESN
Table 3 Interannual analysis of variance (ANOVA) of seed yield components of F. kryloviana under different nitrogen and

phosphorus additions

Sl A B A Number of INERL /NHEEL g TR AL TR E
Factors reproductive branches ~ Number of florets Number of spikelet ~ Number of grains per panicle  1000-seed weight
F P F P F P F P F P

B Nitrogen fertilizer (N) 26.758 <20.001 4.655 0.004  2.041 0.112 4.050 0.009 8.251 <C0.001
i It Phosphorus fertilizer (P) 3.071 0.050  41.967 <C0.001 60.192  <<0.001 10.523 0.002 3.626 0.030
A Year (Y) 18.999 <0.001  43.130 <C0.001 59.184  <C0.001 10. 170 0.002 123.208 <<0.001
FAE X BEAC N X P 1.132 0.348 0. 363 0.901 1.225 0.298 0.296 0.938 1.996 0.072
AN XAEG NXY 6.363 <20.001 0.817 0.487  3.040 0.032 0.737 0.532 3.937 0.010
BEAE X AR PXY 3.207 0. 044 0.187 0.829 1.683 0.190 0. 950 0.390 2.640 0.076
L X BN X ARy NXP XY 3.522 0.003 1. 009 0.423  0.784 0. 584 0. 550 0. 769 1. 698 0.127

2.3 RRAKBIMSELAFFAHTZENY R
Jifis FH &0 NE 0 98 A= 25 50 W AE B i R IR 7 i DL SE PR B i A A 2 B s (P<<0. 001, &
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4) 5 W B X F FE A 2R 28 (W AE Fh T 7m B LR BLRD 777 B8 35 1952 0 (P<0. 05) ; 440 X 98 A2 26 28 19 ¥ AE B 17 77
w2 (P<<0. 05) ; BB R 8 AE () 38 BAE 6 SE BRFhF 7= A7 B3 52 I (P<<0. 05) .
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Fig.3 Effects of different treatments on seed yield components of F. kryloviana across years

x4 EREAREHINTEEEFNTF~ENFTESN

Table 4 Interannual analysis of variance (ANOVA) of seed yield in F. kryloviana under different nitrogen and phosphorus additions

AT TEAE fl T 77 5 Potential seed yield e HUFl T/ & Expressed seed yield — SZPrFlF & Actual seed yield
Factors F P F P F P
AL Nitrogen fertilizer (N) 12.979 <<0.001 8.817 <<0. 001 16. 431 <<0. 001
T B Phosphorus fertilizer (P) 6.722 0. 004 4.984 0.015 0.934 0.406
4 Year (Y) 5.336 0.029 2.916 0.100 2.438 0.131
B X BEIE N X P 0.379 0. 886 0.339 0.910 3.807 0.007
A X AR N XY 0.811 0.500 0.351 0.789 2.083 0.127
I X AR P XY 2.500 0.102 0. 396 0.677 0.643 0.534
RAE X B X ARy NX P XY 0.819 0.525 0.773 0.553 1.024 0.413

SRR it IE Ak B4R v T JE AR SR RV AR R T A R BN P R R DA S PR R T R i (R 5) . BAR ), A ) AU
TNF B VAL A7 2 5 T NPy 2023 4E7E NP, Ab 3R 78 b 1 77 B 5 K, 4 2010. 88 kg-hm 2, % N,P,
P T 134.56% , H 2 80ab ¥ 5 NP A B 2 5 (P<<0.05) 5 2024 4F NP, ¥ 76 Ff 7 7= & i K, b 2218. 73 kg-

m 7B NGPFETE90. 506 0 FALHE 7 RO B 2 N /K P 4% 4k BEP 297 A N & A B T 76. 500 ~134. 5% . &
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PR T 77 2023 4EAE NP AR BEF £ 5, 4 1680. 00 kg+hm 2, i 2024 4F 7E NP Ab B F £ K, 9 1833. 31 kg+hm 7,
5 NP A4 42 55 T 136.57% F1133.72% . 2023 F1 2024 4F ) 52 Br 7 1 40 B 76 NLP, A NP, 2 3T &% K,
9919, 17 M1 781. 46 kg-hm ™ *, % NP 43 5l = T 75. 92046 F146.87% .

x5

AMERENBREFFEEN T2 RAMF-ENLEHF=EN XM

Table 5 Effects of combined application of nitrogen and phosphorus fertilizers on the potential seed yield, expressed seed yield,

and actual seed yield of F. kryloviana (kg*hm™)

b T AE R 77 4t Potential seed yield FIFPF 77 i Expressed seed yield SE R AR 77 4 Actual seed yield

Treatments 2023 2024 2023 2024 2023 2024

NP, (CK)  857.314144. 46e 1164.72+61. 25d 710. 14+ 15. 65d 784.40+65. 39d 522.50+46. 70c¢ 532. 08+ 12. 68fg
NP, 885.48+156. 31e 1287.154+169. 42cd 689.31+73.85d 909.92+130.20cd  517.43+£74.27c 373.89+11.27h
NP, 1434. 13+226. 98cd 1398. 544139. 93cd 861.32+51.87d 1117.25493. 70bed  497.204+103.79c  488.40+11.11g
N, P, 1509. 744+181. 35bed  1696. 27+349.99abed 1177.58+95. 03¢ 1295.52+237.57bc  675.43+90.49bc  603. 864 21. 09de
N, P, 1692.934-275. 93abed  1402. 58+ 78. 48cd 1474.894-143. 84ab  1089. 22+48. 66¢d 780.22+230.53ab  604. 70+ 25. 08de
N,P, 1519.974363. 61bed  1766.02+231. 33abed  1340.394271.41bc  1537.64+149.52ab  645.83496.99bc  639.69+10. 41cd
N,P, 1513.434-266.93bed  2125.72+172. 60ab 1217.86+83. 11c¢ 1833.31+178. 15a 668.80+152. 78bc  720.00+17. 08b
N,P, 2010. 88+403. 47a 1972.63+182. 13abc 1483.46+175.66ab  1535.56+111.99ab  746. 17+135. 17ab  682. 54+ 19. 31bc
N,P, 1575.404+213. 18abed  2218.73+278.41a 1174.39+115.77¢  1803. 44+206. 55a 823.754133. 60ab 781.46-+23. 64a
N,P, 1325. 674205. 64d 1468. 024-150. 83bed 1134.88+106.87¢c  1128.43+103.50bed 919.17+336.73a  574. 60+ 16. 79ef
N,P, 1798. 344+ 157. 54abc 1864.744+191. 77abed  1448.34+155.28b  1292.634110. 95bc  792. 50+ 147. 26ab  657. 27+ 14. 50cd
N.P, 1946. 87+361. 48ab 1745.014147. 28abed  1680. 00£45. 30a 1267.24+126.17bc  687.20+154. 66bc  735.34+31. 27ab

[R)BUAS [m] /NG 7B 3w 26 5% 18 3% (P<C0. 05) . In the same column, the different lowercase letters mean significant difference at the 0. 05 level.

BOf /NAERC TR R RORLEL /RO

X 2023 Fl 2024 4F P AF (8] F€ A2 350 F 77 i SOHM R B A SGPE e BT R W (3R 6) L BR T/ BRI R 2
SbFEAFEZF R T R RE R A T R ERIMIEA SR . Hoh, TR A SRR NMER R RS
Foft 7 4 S B A 3 IR A 5 (P<20. 01) SR A8 o b1 77 L™ A 180228 28 22 ] 19 A1 S P o i 81 583 K 0Ot A B

R6 BEFFHMFFEMRKEXESNT

Table 6 Correlation analysis of seed yield traits in F. kryloviana

fabn il g7 TR E A B RRL /NEEEL OB AL NIEEL Rk
Index Seed yield  1000-seed Number of repro-  Number of Number of grains ~ Number of ~ Spike length
weight ductive branches spikelet per panicle florets
7 7= 1 Seed yield 1. 000 0. 298 0. 373%** —0.046 0. 289%** 0.299**  —0.059
Tk H 1000-seed weight 1. 000 —0.078 —0. 152% 0. 094 0.224%x  —0.036
3 B8 Number of reproductive branches 1.000 0. 228%** 0.168* —0.050 0. 050
/IR Number of spikelet 1..000 —0. 235%* —0.286%F 0. 458+
43 #4750 Number of grains per panicle 1.000 0.389%*  —0.049
/AL Number of florets 1.000 0. 192%*

*FIRTE 0. 05 K AH Pk 35 5+ R /R TE 0. 01 K AH &% 35 o * indicates significant correlation at the 0. 05 level, ** indicates significant correlation
at the 0. 01 level.

2.4 EEFFHTFEARBEGEZLFN
HR A8 2023 F1 2024 4F A [7] 00 O it A B R 14 Bh 7= diE K™ it 20 G 48 A 00 S Ak TR SR e sR B (R 7) L SR
e R ESC{EL B i , 98 BN € A 3R 20 b 7 R 9 O ) A RDBROC o 495 SR A L TR 4 () AN [m] ZR0 B8 1S T it 4k 38R X) 98 £E 550 Fb
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T 7R R R 1 HE 4 AR Yk R NLP,>N,P,>N,P,>N.P,>N,P,>N,P,>N,P,>N,P,>N,P,>N,P,>N,P,>N,P,(2023
4F) 3 N,P,>N,P,>N,P,>N.P,>N.P,>>N.P,>N,P,>N,P,>N,P,>N,P,>N,P,>N,P, (2024 4F) . W4 LS Pr
FRFEHI N,(120 kg-hm *) Al P,(600 kg+hm *) {1 &0 I8 it & fe 8 B F 96 42 2228 Fh 10 AR 7=

xK7T TEEMAMNBEEFMF~ERMEEZENREIBERS
Table 7 Ranking of membership function values for seed yield and its components of F. kryloviana under different nitrogen and

phosphorus fertilization additions

Ffy Year  AbBE Treatments R, R, R, R, R, R R, SE¥91E Average  HE4 Rank
2023 NP, 0.148 0.000 0. 000 0.138 0. 200 0. 000 0.000 0.069 12
NP, 0.362 0.216 0.133 0.010 0.467 0. 000 0.057 0.178 11
NP, 0. 000 0.274 0.517 0. 647 0. 000 0. 000 0.407 0. 264 10
N,P, 0.639 0.379 0. 540 0.780 0.600 0. 500 0.406 0.549 8
N, P, 0.709 0.345 0.762 0. 950 0.333 0.333 0.533 0.566 6
N,P, 0.591 0.328 0. 946 1.000 0.133 0. 000 0. 349 0.478 9
N,P, 0.477 0.482 0.401 0.972 1. 000 1. 000 0.211 0. 649 3
N,P, 0.634 0.520 0.803 0. 246 0.400 0.278 1. 000 0.554 7
N,P, 1. 000 1. 000 0.825 0.697 0.467 0.667 0.676 0.762 1
N.P, 0.661 0.650 0. 740 0. 000 0.467 0.833 0.673 0.575 5
N,P, 0.698 0. 266 1.000 0.710 0. 467 0.389 0. 549 0.583 4
N,P, 0.598 0. 446 0.919 0.991 0.533 0.722 0.774 0.712 2
2024 NP, 0. 388 0.000 0. 000 0.210 0.124 0. 000 0.081 0.115 12
NP, 0. 000 0.248 0.307 0.541 0.124 0.062 0.002 0.183 11
NP, 0.281 0.378 0.807 0.369 0.124 0.625 0.000 0. 369 10
N, P, 0.564 0.720 0. 886 0. 000 0.742 0.437 0.317 0.524 7
N,P, 0. 566 0.413 0.627 0.318 0.247 0.188 0. 398 0.394 9
N,P, 0.652 0.503 0.730 0.522 0. 000 0.625 0.517 0.507 8
N,P, 0.849 1. 000 1. 000 0.459 0.618 0. 750 0. 866 0.792 2
N,P, 0.757 0.865 0.429 0.739 0.989 1.000 0. 549 0.761 3
N,P, 1. 000 0.975 0.999 0.510 1. 000 0.625 1. 000 0.873 1
N.P, 0.492 0.743 0.534 0.223 0.618 0. 688 0.435 0.533 6
N.P, 0.695 0.486 0.611 1. 000 0.865 0.188 0.383 0.604 5
N.P, 0. 887 0.897 0. 560 0.427 0.618 0. 500 0.373 0.609 4

Ry~R, 43 M 7R Bl F 7= di Bk e TR T /N /N AR B ROk 250N A GE R B 1 SR JE PRI . R, — R, represent the membership function values of
seed yield, plant height, 1000-seed weight, number of spikelet, number of florets, number of grains per panicle and number of reproductive branches,

respectively.

2.5 ZFai

o 38— A B A i A X6 S A 2SR D T S T RE R G T RS ) Sl T R PR AL RS U e IR R BTk AT DL
G5 T« B it SRR e SR Tt Ak T % 3 A (R XAy g T AN it AT Ak L P i e A Ak R A A R AR 2 R B M . B i £
KA e (E 2 3 BUAE 2023 4F 1 NL P, Ab #ERT 2024 4 (1 NLP, A0 3 4K Ik Ol 5723. 48 F1 2806. 20 CNY ~hm *; B jifi
A FIEL Ak BB U] AH 2, 2023 1 2024 4F B 38 U {E 43 B 2= —1338. 07 A1 —2876. 42 CNY -hm *. 7 &b B & 5 1 7 i,
NLP, 26 35 A , 2023 — 2024 4F () 22 B 80 256 43 ) o~ 12724 25 F1 12062. 40 CNY «hm %, HJE R 5T ik R 24 8 1 20%,
SR I — 75 AR 9 18 DR 45 o U 0 1 W T T AL 3 TIES R BT Rk 3 Y i KA ) AR e o 498 AT e o 199 A B4, 2023 4 NP,
b FERT 2024 4F NP, AL B A AE R} 53k 55 43531 15 31 38. 96 %6 1 23. 26 %6, SR 45 A B P A F i {E (R 8) o



30 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 9

R8 FEEBMAMNBEEFMFEFUENHMN

Table 8 Effects of different nitrogen and phosphorus additions on the economic benefits of F. kryloviana seeds

A 3 2023 2024
Treatments 2V ik A Bk 4 BRI € Bk A B ik
Economic benefits ~ Increase income Fertilizer contribu-  Economic benefits Increase income Fertilizer contribu-
(CNY-+hm™*) (CNY-hm ?) tion rate ( %) (CNY-hm %) (CNY-hm ?) tion rate (%)
NP, 8967. 50 0.00 0. 00 9256. 20 0. 00 0. 00
NP, 8191.45 —776.05 —9.47 6379.78 —2876.42 —45.08
N,P, 7629.43 —1338.07 —17.54 7656. 00 —1600. 20 —20.90
N,P, 11154. 02 2186.52 19. 60 10173. 90 917.70 9.02
N,P, 12398. 55 3431.05 27.67 9739. 50 483.30 4.96
N,P, 9711.45 743.95 7.66 9799. 35 543.15 5.54
N,P, 10671. 43 1703. 93 15.97 11798. 00 2541.80 21.54
N,P, 11647. 69 2680. 19 23.01 10709. 85 1453. 65 13.57
N.P, 12724.25 3756.75 29.52 12062. 40 2806. 20 23.26
N.P, 14690. 98 5723.48 38.96 9509. 57 253.37 2.66
N.P, 12143. 25 3175.75 26.15 10475. 34 1219. 14 11.63
N,P, 10460. 00 1492. 50 14.27 11222. 10 1965. 90 17.52
3 Wig

3.1 RBBRESEALAFFARLFORAERLZZHRAY R

SR Lt X MO P PR AR AR TR E R AR K S AR AR K ek i G B 3 s e 2R, S 1l A Ak 7= 54 A
T R 7 B U LA AR, U T o S A 2 AR R R ML T R R R et R A 4
Tt 5 F o H TR & B (Elytrigia elongata) (F 58458 — 8. RARMEIEE AR A L™, ERw A BTy e
S A R B A R i Bk #1120 kg hm CEF2E AR 2 S0 Y T R B TR E , Ul B O i 89 i 2T R
A R JE A 2R P T B a5 R A S AR B B (Elymus nutans) FRBFIESE R — 3, Law &7
BRI 5 TN Ry ke e R i TR G LI S8 AR SR 5 2024 4F Bk i i 5 T 2023 4F , SEBR AR B HIRE AR, X — 22 S5 AT g
5591 R A AR RS R T A it AR R 2 T g S O R SR AR KA R (AN ZE R ) L 48 5 AR B A K BT
w7 BOGCA W0 5 [F I 2024 4R 520 R K D 22 (I 1) W28 8 15 0 5 BB R0 i — 2B R 45 928 T R . IAh AR
TR0 5 5 B R K 5 R T i U DE G R TR AR A B I A R R RO . B 22 R A D PR T
A 2 B 7 06 WA b DX XU T A o K R B 5 SO AR AR, e R A XU ol A% 2 T AR AV T R R i 4
A 7 i VR A AR IS B TR A — o BE R N ] o A6 77 A R, AR B AR TR TR R ) JE A
FLFER T RENAZ LT, H 5 PR Y R A SE (P<C0. 01) 6 R o A FE A 40 I it 40 £ 348 i 52 S 18
Ja I R B 3 AR R 2 BE 2 1 2B B A AL Sk e U R e B SR AL AR B AR A
FE I R R PR ML — 205 17 2024 48 A 58 R $002% 0 85 T 2023 4F I 5 4 IS A MR AR 2 0 &0k R WU RE 18R T 3
WA R A G . B AL X TR0 A W 52 0, AT R R DR A BT T 8 DX S AT - A BN 0. 1806, Ja i PR AL - 4, nf 1o
W55 it 600 kg-hm* 8 JE AT 9K &b - e w5 B, HL R A 5 it wh I 7 w5 98 IX 5 B [ 9 [R) 0, A1 38 06 65 77 ) [ A 2
1B AR A e — B
3.2 RARENELEFFHTFEEEFHEANY A

A1 1E W A5 P AIF 5 % S e S T T R AR SR SRR T R 25 SRR R B BT 5 40 T Ak AR B s 2 B, A
B 120 kg-hm * B i 600 kg+hm *(N,P,) J& 7 i ] b X € A 250 Bl 1 A 7 19 S5 0 0 58, R i 5% 1 F 5 3
WY, €4 F 0 R K 24F 5 1Y 1 A MILAR 2 i BEAIC, JopLAR 035 1S , 3 SR T s B SR A SR E 2 AR AR K
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WRPEY RAERFEE . MARE R TES 3EFFHMEN, SR 4h T 58 A 7 25, Ik 2023 45 78 it 2 e K i
PP e B e K. X —45 R SRR 5E B 2R (Festuca elata) T HIFFE AL, ¥ 3% 0 78 — 2 008 X i)
Foft = 7= ok A7 AE e P AFL L P S o o il 280 42k TR 400 8l 0 9 3% 4 i Bl R R 355 A RO ) T A7 7 25 57 s O i 5 R Al s A
E VR NP, Ak P R B — A ) 7 d (E AR SRR i S R AL R KT, B R AL R R E (PIAE 43 R
12724.25.12062. 40 CNY *hm *). XF Hoifii & , NP Ab B 2023 4E 8800 i 1 (5723. 48 CNY -hm %), {H 2024 4F 34 )i B
R 2 253.37 CNY ~hm *, %o 1k 22 50t 9l 1S Acb 340 79 4 1 e 349 8 6700, 106 13 L X 32 DX 0 8 A 2 20 o A= 7 JE 5 )
Pl . WA= SEERE NP, AL BIER G2 A 5, T8 3245 0 7 15 I8 s X 2R 25 R 4 5 B b MBS 26 7 1 XUEE 75 0K, AT 2R
ERSE N LS SRR X N

4 #i

AN TR) 2R T Bt B ) 2 2 A FE AR SR AR R M RO TR R P DUNL P A B O B B AR
FAAEL S TR R g JEAE S PR W G E o ZR AR S TR i, AUIE 120 kg-hm 5 #EAE
600 kg+hm ™ * P 4F S 2 S BRFRF 7= 5 3k 802. 61 kg-hm 7, HEAG B i 2 05 a2k o Wi 2 H & iz 5 07 U 3R
T IR I b X AR S5 7 i U A A i
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