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Abstract: In order to overcome the bottleneck of low seed yield during its propagation process, this study inves-
tigated the effects of foliar application of phosphorus (P), potassium (K), and zinc (Zn) on the seed yield of
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Kengyilia thoroldiana. Four gradient levels of potassium dihydrogen phosphate (KH,PO,), including 30 kg*hm
(A, 60 kg-hm™* (A,), 90 kg-hm™* (A,), and 120 kg-hm™* (A,), were combined with a fixed amount of
zinc sulfate (ZnSO,) (6. 25 kg-hm™?) for foliar co-application. Key agronomic traits, photosynthetic character-
istics, seed yield, and nutritional quality were systematically evaluated. A membership function analysis was
employed to conduct a comprehensive assessment of all treatments, enabling the identification of the optimal fer-
tilization combination. Results showed that compared with control (CK) , the A; treatment significantly
increased the grass height, reproductive stem height, and flag leaf area of Kengyilia thoroldiana by 44.45%,
45.85%, and 45. 15% , respectively. In terms of photosynthetic characteristics, the net photosynthetic rate and
SPAD value of the flag leaf under the A treatment were 30.72% and 54.10% higher than those under CK,
respectively. Regarding seed yield, the A, treatment produced the highest yield, 593. 23 kg-hm™*
40. 68 % greater than CK. Principal component analysis (PCA) and membership function analysis revealed that
the A, treatment had the highest comprehensive evaluation D value (0. 93), followed by the A, treatment. The

, which was

CK treatment exhibited the poorest performance in all evaluated parameters. In conclusion, foliar applications
of KH,PO, and ZnSO, enhanced the growth and development of Kengyilia thoroldiana, improved photosyn-
thetic performance, and increased seed yield. The combined foliar application of 90 kg+hm™* KH,PO,+6. 25
kg-hm™ ZnSO, demonstrated the most effective outcome, providing a scientific basis for optimizing seed pro-
duction in Kengvyilia thoroldiana.

Key words: Kengyilia thoroldiana; Foliar spraying; Potassium dihydrogen phosphate; Zinc sulfate; Seed yield;
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Table 1 Fertilization amount of each treatment

qb g BRFR — U it P2 B i FH 4
Application of KH,PO,/ Application of ZnSO,/
Treatment ., _,
(kg-hm ) (kg-hm )
CK 0 0
A, 30 6.25
A, 60 6.25
A, 90 6.25
A, 120 6.25
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Fig.1 Changes of agronomic characters of Kengyilia thoroldiana under different fertilization treatments
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Note: Figure A, Figure B, Figure C, Figure D and Figure E represent the grass height, reproductive branch height, flag leaf area, coverage and

stem diameter of Kengyilia thoroldiana, respectively. Different lowercase letters on the column represent significant differences between treat-

ments (P<C0.05). The same as below
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Fig.2 Changes of photosynthetic characteristics of Kengyilia thoroldiana leaves under different fertilization treatments
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Note: Figure A, Figure B, Figure C, Figure D, and Figure E represent the SPAD value, net photosynthetic rate, stomatal conductance, intercel-

lular CO, concentration, and transpiration rate of the flag leaf of Kengyilia thoroldiana, respectively

B OCK 4y B i 2 42 5 28.48%, 29.61, 28.58%, PLA, AT AL AL B 4w, 1 3% T Al Ak B (P<<
8.70% M140.68% ., FhFWEANT7.32~8.68 mm, 0.05), %+ %1} 8. 68 mm F18. 51 mm,
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Table2 Effects of different fertilization treatments on seed yield and components of Kengyilia thoroldiana

e SN v N BB AL T it T kA TR ol g7 ik
Spike length/  Spike width/ Spikelet Number of  Seed longitudinal ~Seed transverse Thousand-grain  Seed yield/
Treatment . . . . s
cm cm number grain per ear  diameter/mm diameter/mm weight/g (kg+hm ™ ®
CK 4.784+0.34°  1.05+0.01" 13.38+0.67" 66.06+4.79"  7.32+0.35" 1.82+0.09" 5.06£0.11°  421.69+£26.23°
A 4.7940.08°  1.06+0.04" 15.09+0.79" 71.43+4.71"  7.41+0.16" 1.90+0.04" 5.28+0.03"  442.46+23.54°
A, 6.04+0.20°  1.014+0.06* 14.20+1.04" 74.59+3.73"  8.68+0.620" 2.03£0.07° 5.31+0.06"  523.62+29.08
A, 5.94+0.11"  1.1440.09" 17.1940.91* 85.62+£4.40°  8.51£0.43" 2.34+0.22° 5.50£0.09"  593.23£19.57"
A, 5.2340.29"  1.0340.11* 14.41+£1.18" 72.4545.67"  7.54%0.82" 1.8740.15" 5.4040.05"  540.68+20.81"

V< R /NG 7 RE 2R 0. 05 K - 2 53 B 3%

Note: Different lowercase letters in the same column indicate the significant different level at the 0. 05 level
2.4 AEHEELENESIEN B S AT AL AP . BB — E ST (PCDFE

REES VRO A [F] it I Ab B A B R AR AR . AE(E R R L 3K 13, 57, TTRRARIA 75. 36 6 i A,
JeE R E B Fp e R AR SR E sy 2O SRR M COLMREE (ZE B R (SPADE 15t
Br(PCADXT 18 AR CHR IR AT R AEAL B . 25 R W] A E0RA TR SR AR 0] B 4 B AR . 55— F 5
(3D HT A EBARAEE R T 1, BBSTECE (PC2OFRHIE(E N 2. 27, STHRR N 12. 6300, HAEAK Fh
K 97.49% BB U4y S WL JEU AR BN 10 4 RO E TR AIFN T RR I RRIE R XS . SR =
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R RO B 32 3 a0 Th LA R I R ] £ 448 %)
18 o VMR 23 20 (ORI C2) T8 4% 4b 330 5 I bR
BE AN 34 A I BCE |, e 5 AR R A DT

A [l Ak PR A 255 V- 15 B (D (D, D8R, R B AL
B ZRa RIS R RW R, AL B D{H
B, 1% 0. 93, 28 A R AF s H Oy ALAE 3 ;T CK
R LA 0. 15, L8 B R M 2 .

x3 IHSWHE@DERRITIE@ME

Table 3 Principal component eigenvector and cumulative contribution rates

Tji B Project

WL $8 B Observation index

% A 43 Principal constituent

1 2 3
FEEE Eigenvalue 13.564 2.274 1.710
k3 Contribution rate/ % 75.354 12.632 9.501
FRTTHL R Cumulative contribution 75.354 87.986 97.486
rate/ %
FRAE ] 2 Eigenvector HZ W Grass height 0.677 0.625 0.388
BB Reproductive branch height 0.620 0.693 0.365
254 Stem diameter 0.993 0.013 0.063
LN TR FY Flag leaf area 0.538 0.651 0.526
% Coverage 0.737 0.519 0.318
Ji &) CO,#EJE Intercellular CO, concentration —0.796 —0.059 —0.503
Z% 15 2 Transpiration rate 0.945 0.256 —0.145
SPAD f§ SPAD value 0.764 0.476 0.358
S L5 E Stomatal conductance 0.409 0.637 0.648
A % Net photosynthetic rate 0.761 0.488 0.412
FEK Spike length 0.271 0.960 0.075
F9E Spike width —0.044 0.029 0.964
/INEEEL Spikelet number 0.340 0.337 0.876
HF R Number of grain per ear 0.400 0.386 0.829
Fl 7912 Seed longitudinal diameter 0.106 0.982 0.122
FhF 12 Seed transverse diameter 0.157 0.785 0.598
Tk # Thousand-grain weight 0.768 0.447 0.438
FlF 7= 4 Seed yield 0.689 0.643 0.293

x4 TRELEBHEGEIEN

Table 4 Comprehensive evaluation of different treatments

fib 3 )8 R Membership function value D {ff A
Treatment Ux) U(x,) U(x,) D value Comprehensive assessment

CK 0.000 0.824 0.389 0.145 5

A, 0.316 0.772 0.000 0.345 4

A, 0.541 0.620 1.000 0.595 2

A, 1.000 1.000 0.235 0.926 1

A, 0.598 0.000 0.204 0.482 3

AL E Weight 0.773 0.130 0.097
3 iTig TE o FETE WL X, Gl Pk 3 b ek 5 B S R AR AR

AWFFEEE R R, i HEmE i KH,PO, 5 ZnSO,fig!
FUCER Y RR Z R SRR SRR, Horp
A P90 kg-hm ™ KH,PO,+6. 25 kg-hm > ZnSO,)
R AR, 5% R CCRO M, 12 Ak B 1 B A
AR R 45, 15% 30, 72 %, Fp TR
FERINA0. 68 %6, HFR & H 6 bR VNS R RERLEL T
WD) BT AT DA A 0. 93,

FEPU, 7™ T ) 2912 B T K W G B 3R 0T 3K TR
WA SUEZHEMREETR-EHTR
DA E I i w3 S 7 N [ B N S T B Ay 1 L
KH,PO, 5 ZnSO,, A S #E T 4 58 b il 5 AH T [H
yeli N LI 71 o = B o O e = s SR
(PO ) 5 5 5B T (Zn*" ) &5 & 4 Al ME %
Zn, (PO, UL IE , 8 — & £ WA &b B AL .
Sacristan 2 BE ST & B, K b it W R 4
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1M 42 T+ 7% 40 A 205 . %K i 5 Kumar 5076 &
K bR P-Zn T SR DA R R A A 0 F
FE SR AR — B

AT S B, B KHLPO,Jiti 4 A 58 i, 4% 151 45
PRI B IR R R o A K3 R B AR AR
i E BT R IR A R KR
i A, &b B (120 kg-hm ? KH,PO,+6.25 kg-hm ’
ZnSO) W) H BLAD I ZL I o X — BT A Y E IR
P18 i T 328 R A, U B AR R i B R AR L A
Xt 22 70 3 5% 43 U IR AR FH I e 3 S 5 R 4 A R
M, A7 78 B o 1 A B0 (R, A % (S B 25 AR
JO7 V6K 55 L 2 7R A T ALY . X — 25 R 5 Wang
S B S L 0~180 kg+hm 2 PO, T W 2 |
(7= R AR AR —H

TEC AR J7 i, ¥t & 3 R 7E AL 4b 31 (90
kg-hm ? KH,PO,+6. 25 kg-hm ? ZnSO,) ik %] 1§
{E , A, &b B (120 kg-hm * KH,PO,+6. 25 kg+hm *
ZnSOD W) 25T B o Al fE R Kk A o € 5 L5 4
G OR 22K KA E WA T YOS R
Yy 5% BT R R . 36 B KHLPO, 7] o {2 #f ATP
A R E R R OR B R KR A AL ke
MGG ETRENSSEK S5, 5K
Mg®" AhHE, i Mg?' - ATP W 3% 1 , B OG& B R
b, 38 B AL FESE A TR REY S FEFh T K
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