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Effects of Different Potassium Polyacrylate Application Rates on Grain Filling
Characteristics, Yield and its Components of Black Highland Barley

QI Wenjing' , HUANG Huiyun',FU Tiantian' ,ZHANG Yi',XU Minglong’ , FENG Xibo'

(1. Xizang Agricultural and Animal Husbandry University, College of Plant Sciences, Nyingchi, Tibet 860000, China;
2. Zongsha Township People’s Government of Chaya County, Changdu, Tibet 854000, China)

Abstract: To investigate the effects of potassium polyacrylate(K-PAM) application rates on the grain
filling characteristics and yield formation of black hulless barley, a randomized block design was em-
ployed using the black hulless barley variety Liuling as the test material. Five K-PAM application
rates(0, 6, 12, 18, and 24 kg » hm ™ ?, labeled as CK, T1, T2, T3, and T4, respectively) were car-
ryed out for field experimenk. The results indicated that, compared with CK, application of K-PAM
significantly increased the 1 000-grain weight of black hulless barley, with the increase rate of 0. 92%,
10.64%, 5.27%, and 8. 03% for T1, T2, T3, and T4 treatments, respectively. Under the T2 treat-
ment, the maximum grain filling rate(R ,,,,) of black hulless barley was significantly higher than that
of CK, with an increase rate of 7. 56 % , grain yield was increased by 17. 61% , the number of effective
panicles was increased by 20. 92% , and grains per panicle was increased by 22. 42%. Thus, the appli-
cation of K-PAM may help black Highland barley seeds to fill, promote the synergistic enhancement
of panicle number, panicle grains number and grain weight, and increase grain yield. Under the condi-

tions of this experiment, the optimal application rate of K-PAM is 12 kg « hm ™ ?.

Y B 399 :2025-04-09 &9l B 1 :2025-05-06

EE£WB . . HRARIETH(32060482) ; PUK H I5 X H KFHL & 535 BB G AN (R) B F 5 H (XZ202101ZD0004N-03) ; PH i H 1A
X ke 5] S iy BHE I H (XZ202202YD0025C) ; P8 7B R 6 4 15008 IR BT & 48 38 3k gt b [ Q8 o0 —AE 9 m A x5 B
(XZTSZY202001) ; P4 [ 6 X 5 4 BF & 2130 B (YDZX20195400004717) 5 {5 J5 A4 9 2= 61 357 141 BA 2 % 3l B (XZN-
MXYRCDW]JS-2024-11)

% —4{E#& FE-mail:1906212287@ qq. com (% 3C##)

EIfLYEE E-mail: fxb750217@126. com (L P4 {#)



534

SO AE < S T 5 TR 975 T2 0 G D 42 o S 7 RRORE R S R 7 e T LA B TR R 5 . 369 -

Keywords: Black highland barley; K-PAM; Grouting rate; 1 000-grain weight; yield

H M (Hordeum wulgare L. var. nudum
Hook. £.) & E & w5 EEREEYZ —. W
JEHE A IR Y 32 2 OB AR TR TR
K IKREUL S /INZE o AR kR BT n] o 7 R A
W R AR b, B R R U R
HEH PP EHREFEY NS &
Py e T A oRL €5 7 BREC SR, B2 VG LY B AR
PR GE 2% 1R R RR % A it 1 R L R R
BAR R REH m R AR R A &
LB

B R A (K-PAM) & — Fl i3 43 F 18 K il
R, BB & 4w I RR K BE 1y, e R LA
Fa o AT A A A R 3 7 Y AR, K-
PAM HA M5 AR 06 & 16 0 4R b 5 1k 5 40
WERE Ty BTSRRI GEA K-PAM ] i 3% 42
TheZ MR L TR AR R FFRL R KoK oy A HIRL
S0 K-PAM 6 il 8 8 450 19 7= it = E
0 1 2 7 125 B ) K-PAM 474
2% /N2 B FEE B /N ZOLE AR T il /) A2
B,

FPRLHE %2 5 W B BB A9 OC B B
B AR R Rz s N R R
{EL A 52 FH [R] A5 BRI fB 2% 11 52 0 - i 8 R 45 2
W EERIAE R R, HEiA B AT
RLHE S AT N 2 T AR h TR B L RUIE S HL TS it
PS5 I T K-PAM i SR
RRORFRL HE R VE I R G800 . A WE SR IR K-
PAM Jiti FH 5 xf 28 7 BRE K O A2 L TR b ™ i
TV BB 52 M B 1E 3G B K-PAM it H i, o8 5
ey J5E b DX PR T R AR L U it T R 4 R

1 MBS &*

1.1 iXIa R

TR 56 T PG A 1L R TR L AT (287257 19"
N.92°24"13"E) 47 Z X 13K 3 771 m. @ &
JR A 2 T B 2 AU X 2R BN AR SO
5.6 C. HIER% 2 995.3 h, LAWY 238.3 d.[%
KEE 297,41 mm, FEHT - pH {H 8. 21, A LT
FH14.59 g kg L RAETRH 0.85 g kg ' A
W& 6. 21 mg - kg UL EAH &R 115, 37
mg * kg ',

1.2 KWigit

IR BE AL X 4 %31, &% B K-PAM jii
H# 0 kg hm *(CK).6 kg « hm *(T1).,12 kg *
hm *(T2),18 kg * hm *(T3)#l 24 kg » hm*
(T4)5 PNAKF- BRAbBE 3 RE & L 3k 15 A~/ XL /D
XA 16,2 m?(10.8 mX 1.5 m), HFH RS
T Ay 75 4, H PR LD e B B RO A R g AR
Hepmal N 135 kg « hm 2. K,0 135 kg « hm 2,
P,O; 135 kg « hm *, %85 K-PAM IR H5) 5
THERT —RPEEA . FERT 2024 4F 4 H 7 H4
% A7HE 30 em,2024 45 9 A 11 H Wk, #EKAE R
TR 3~4 M KT RS 42 R — R R R
WA EAT L H (R4S B 2 O — 2
1.3 MEMmMBSFZE

T H BRI A 3 B[R] K IF 78 K — ) i
F 750 BECH T H AT ARG . TRESIH A 7
KA, B0 7 d BURE 1 ¥k, JEHL 5 W, A Ab 3 A IR
He 30 #, #£4F 105 CHE 20 min 5,70 “CHHE
VALRE VS QT YR L T s EE 3 S R RN
IR A 0 (3 T T SRR T R R X R R
Wi FRiE A Logistic R HATHIE . Logistic 7
BANY=K/(I+Ae "), H K NEIEHELAT
Wi, T MEFELY MRiE A B W BRSE, Xt
WO RREAT B Bk S AT A B R B IR
TEH S B0 T RME S A AR U] (T 0 B R E
R (R 0 EIK S IR LG B (T E R
o W S 45 SRR ) (T, ) HE SR 26 0k B R) CT ) | ¥ 34
WIVES R A (R ) VPRI DI R (R, (B8
FEIR AR (R ) MBS W RF L (8] (T ) L PR 3 ¢
SEMFE] (T ) VMR 2w 8] (T, HH T
KWF .

R,..=(KXB)/4

T.ow=In(A)/B

T,=[In(A)—1In(3.732 1)]/B

T,=[In(A)+In(3.732 1)]/B

T,=[In(A)+4.595 12]/B

T.=T,
T,=T,—T,
T.=T,—T,
R, =Y(T)/T,

RQZEY(TQ)_Y(Tl)]/(TZ_TI)



< 370 - # K F W

2 %46 &

R,=[Y(T)—Y(T,)]/(T;—T,)

BRI A AR 10 m” B SR TR,
Ao A ERE S TR TR
1.4 HEALE

A Excel 3144 #4780 P8 4b 3, A Curve Ex-
pert 1. 3 ARG Logistic J5 2, XJ AHOCHE K =
5 92 BR TR 8 #E 4T Pearson AHEME T, W
DPS #1777 22 70 #r

2 HEREHAM

2.1 KPAMEREMNEERTHNEHSTLN
=]

P BRRP R VE S o AR R TR AR SR 1
N AR ERERE R 3 N B 0~
14 d AHE TG, 14 ~28 d A HERR P i, 28 ~
35 d WHER I, R B R R S R
K4 R 18— P2 A e, i
K-PAM 2B TR E ¥ m T CK, &AL 3
DI TR EH RN T2>T4>T3>T1 >

CK., XUt K-PAM T A4 %k 59 fin 28 75 B 4
TR, Horp DL T2 kb BB B Ak
2.2 K-PAM i AEXEERTHERSHNI M

122 2 AT, 45 A B K Oy FR I e R B
KT 0. 998, B (H 5 S T4 5 &5 BE W) 65 . R W
H Logistic 7 B XT3 5 BRFF R IR o B2 09 005 M
A, WG S RE, BE RIS Tk f S bR
TRLEE ¥R K-PAM Jits B & (4 39 0 2 f& I 5 e
JE RS Hp T, AP T H A, 5
CK M, T, T, Ty A1 T, &b3F 52 Fx T 4 & 4
BIHE R 0.92% .10, 64 % .5. 27 % F1 8.03% . X ik
WIS e ) K-PAM W] &g 2542 i P8 75 BROFFRLE 3K
HERR I AR TR, P T, AbPRAE AR
2.3 KPAMERAEXNEERHFNERRIESH
%M

1 3% 3 W] 1, BR T RRORFORLE DA I s B AR
WE 11 d ZEA . Nl MR 23 d 24,
T IZSALTE RN 16, 65~17. 89 d, H £ 4b P A [H]
B B S R KN RN R. >R >Ry 0 R

®1 TEKPAMEAETHERESRTRHENSEL

Table 1

Dynamic changes of 1 000-grain weight of black highland barley under different

application rates of potassium polyacrylate

TR E 1 000 grain weight/g

b3
Treatment 7d 14d 21d 28 d 35 d
CK 3.18d 11. 89e 25.03d 34. 98¢ 36. 84c
T1 3. 56¢ 12.56d 25.97¢ 35. 65bc 37.18c
T2 4. 33a 14. 87a 29.72a 36. 88a 40. 76a
T3 3. 82bc 12.96¢ 28.16b 36. 21ab 38.78b
T4 4. 15ab 13.77b 28.45b 36. 45ab 39. 80ab

(] 30 B3040 5 AN [) /NG 7 B 2 o AL B ] 25 S 1 3 (P<<0.05), F 2. K 5 [,

Different lowercase letters in the same column indicate significant differences among treatments(P <0, 05). The same as in tables 2

and 5.
%2 AEKPAMERETESHRIFNERD Logistic TR SH
Table 2 Logistic equation and parameters of black highland barley grain filling under
different potassium polyacrylate application rates
4 7 e TR e by Tk e SE R
Ak 7 . *%Tuji& . Theoretical 1 000- Actual 1 000- Coefficient of
Treatment Simulation equation . . . . S
grain weight/g grain weight/g determination
CK Y=37.94/(1+51.22X e 0-22X) 37.94c¢ 36. 84c 0.999
T1 Y=38.28/(1+48.01 X e *22X) 38. 28¢ 37.18¢c 0.999
T2 Y=140.81/(1+39. 96X e 022%) 40. 81a 40. 76a 0.998
T3 Y=39.26/(1+51.44Xe *2X) 39. 26b 38.78b 0.999
T4 Y =40.23/(1441, 75X e %22X) 40, 23ab 39. 80ab 0.999
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Table 3 Secondary parameters of black highland barley grain filling under different potassium polyacrylate application rates

o (mI;"-'“E/w Tow/d  Ti/d  To/d  To/d  To/d  Ty/d To/d (ng_lé,l) (ngfé,1> (ngfé,l)
CK 2.09 17. 89 11.91 23. 88 38.78 11.91 11.97 14. 90 0.67 1.83 0.51
T1 2.11 17. 60 11.61 23.58 38.48 11.61 11.97 14. 90 0.70 1. 85 0.52
T2 2.24 16. 65 10. 66 22.63 37.53 10. 66 11.97 14. 90 0.81 1.97 0.55
T3 2.26 17.13 11.41 22.86 37.11 11.41 11.45 14. 25 0.73 1.98 0.55
T4 2.21 16. 96 10. 98 22.95 37. 85 10. 98 11.97 14. 90 0.77 1.94 0. 54
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KTy Ty T 5§ T BIEMCHARE,
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17.61%.8.96 % F1 11. 22 % . A5 2 BE K043 ) 36
3.34%.20.92% .6. 14 % H1 14. 05 % , T ki 5 43 51|
B 0. 92% ,10. 64 % .5. 27 % F 8. 03 % , B ki %
A3 3T 6. 04% .22, 42% .15, 23% A1 19. 09% .,
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Table 4 Correlation analysis between grain filling parameters and actual grain weight of black highland

barley under different application rates of potassium polyacrylate

ff fx Y R T T, T, T, T, T, T, R, R, R,
Y 1

R 0. 84 1

T —0.99"" —0.89" 1

T, —0.98" " —0.75 0.97"" 1

T, —0.94"° —0.96"" 0.98" " 0.90" 1

T, —0.74 —0.98"" 0.81 0. 65 0.92" 1

T, —0.98"" —0.75 0.97"" 1.00°" 0.90" 0. 65 1

T, —0.04 —0.56 0.13 —0.11 0. 34 0. 69 —0.11 1

T. —0.04 —0.56 0.13 —0.11 0. 34 0. 69 —0.11 1.00°" 1

R, 0.99"" 0.78 —0.98""  —1.00"" —0.92°"  —0.68 —1.00"" 0. 06 0.06 1

R, 0. 86" 1.00°°  —0.91" —0.78 —0.97""  —0.98""  —0.78 —0.53  —0.53 0.81 1

R, 0.88" 0.99°"  —0.93"" —0.81" —0.99""  —0.97""  —0.81"  —0.49  —0.49 0.84"  0.99"" 1

* ; P<{0.05; * * ;P<C0.01.



. 372 # X E B ¥ M % 46 &

RS5 AEAKPAMERAETESRFEREHMRES

Table 5 Yield and its components of black highland barley under different application rates of potassium polyacrylate

b H P L i AR EL TR E THRLEL
Treatment  Grain yield/(kg » hm2)  Effective panicles/(X10* « hm ™ ?2) 1 000-rain weight/g Grain number per ear
CK 4 818.32+50. 04d 487.02+15. 48d 36.8440.79c¢ 45.8941.18d
T1 5 076. 20464, 50c 503.28+9. 32cd 37.1840. 35¢ 48. 664 1. 06¢
T2 5 667.03+74.99a 588.89+7.41a 40.76+0.97a 56.1841.62a
T3 5 250.28480. 81b 516.91+18. 34c 38.78+0. 46b 52.884+1.45b
T4 5 359.80479. 26b 555.45+14. 43b 39.8040. 74ab 54.6540. 91ab

3 itk
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