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Effect of Si Fertilizer ( Aobengui) on Stem Lodging Resistance
Characteristics and Yield of 13-5171-7 Highland Barley
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Abstract : To study the effect of silicon fertilizer on Lodging Resistance of spring highland barley of 13-5171-7, aobengui was used as silicon
fertilizer. Four application gradients were designed, and the lodging resistance indexes were analyzed. The results showed that (i) The plant
of 13-5171-7 was thicker after applying silicon fertilizer, especially the first and second internodes of 13-5171-7 was longer and thicker than
that of CK treatment; (ii) The plant of 13-5171-7 applying silicon fertilizer treatments had higher lodging resistance, such as the area of
large vascular bundle, small vascular bundle area, epidermis thickness and thick wall tissue thickness of the basal second internode were sig-
nificantly increased (P < 0.05) than that of CK treatment; (iii) Cellulose content and silicon content of 13-5171-7 stem were significantly
increased after applying silicon fertilizer, but there was no uniform change of lignin content change in stem; (iv) Biological yield and grain
yield of 13-5171-7 applying silicon fertilizer were higher than that of CK. Compared with CK, biomass yield increased by 143. 84 kg/
666. 7Tm? (18.51 %) , and grain yield increased by 34.76 kg/666.7m* (10.23 % ). The stem lodging resistance of 13-5171-7 was en-
hanced and the yield of 13-5171-7 was improved after application of silicon fertilizer. 13-5171-7 was no lodging in the treatment of 1 kg/
666.7m’ , and biological yield and grain yield were the highest, so 1 kg/666.7m? aobengui could be recommended to be used in 13-5171-

7 cultivation.
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1.1 RIS HbEER

R T 2019 4F 4 -8 H 7E PG R IRl B 4 5
RS HHET T (29°38'34"N ,91°2/31"E , 53 3662 m)
ML DA R R 7.4 °C 4R H REETEL 3000 h, 4R
K& 7K 2 200 ~ 510 mm , P 7E6 -9 A4y, TLFEHA 100
~120 d, J& = i 2 TR AR, X5 0 ~
20 em + 2 RO R A B HL & 21. 46
o/ke, R 1. 49 o/ke, B A 182. 1 mg/ke, &k
1. 693 g/kg, 54 H 77. 84 mg/kg, &40 5. 69 g/kg,
R 71. 04 mg/keg, pH6. 67, 4= F 1t 275. 62 mg/
kg, HALAE 27. 59 mg/kg,
1.2 RE@igit

DL 13-5171-7 75 BB ih R AL AR H B &
(i FH PO A 6 DXCAR HORE 7 B AR i 53 Pl 5 B %
R AT RN , S FHE R 13 kg/666. Tm”
AR AR 4% 667m” Jiti Al & N-P,0,-K,0:8.0 kg4. 0 kg-
2.4 kg, HA JEAE 60 % 515 5 WIRIE AL 40 % PEAT

w2 OF AGRICULTURAL SCIENCES
Jit o HERE A BASEE (I M AR A R4 R
A A AR SRR N JEORE, ) 408 B8 BB AR 5
T G R TR, oK B PERE TR =72
% , 5 B IR A 5 VR A IS it ] (A IE 32 IS
AV FEINIAE ) o FFBEHARE 0.1.1.5 2 ke/666. Tm’”
4 A, NXTH AR 4 m x7 m,3 REKL B
MLHEZ],2019 4F- 4 H 19 H#EF,2019 428 H 21 H
WK, JHAth P o) 53— 3%
1.3 NEMBEMAE

16 PR FL AN BCE BRI A — 1 [ iR 2 A
FAA [ 8 W O Hofh s i i, A s U0 7 15 )
ZEFFRIT S5 , 15 FH 22 v B3 20 =) il 3% 1Y BA210 A=
YW B TE 10,40 £5 T i 2488, JF AR RE & 55
BT R A0 o 25 1) JEERE AU SR B 5 TR 4R 58
FORC S TR, ZEAT I AR

TEHRRFLAIN (2019 47 H 29 H) B4/ NX B
HLECRE 1 m? 47 0] S2 30 22 I B LB B 6 Ik 5 48 A bk
3 S A T PR R R  R R DR (H A AT
J14E48RR ; AT 105 °C 1275 30 min J5 65 °C
M ZR I, H R 0 A8 0 A ot P R B i (R
RFICP W) M RN AR R A
I DR VA D E o
1.4 HELE

RIS B s % B Microsoft Excel 2010 1 DPS9. 05
AT HATHEAT 530, LSD IL AT I 35 25 e VR AG

2 ZREHH

2.1 FRESERTF 13-5171-7 ZEFERK R B0
13-5171-7 -2 28FF S JE 95. 94 ~ 106. 34 cm
(F2 1), PARFEN S A 1351717 45 1 35 faj i
HERA—ENREEZER AR E (P >0.05) X5
2 WA KAWBREHER (P <0.05) AR
JE A H A CK b 13-5171-7 452 .4 .5.6.7 i
KB CK AR sh 281k, Toge — M. BACHE
X 13-5171-7 FHEREEERES 1.2 WA KA R HER .
13-5171-7 45 1 35 [6] 428 3. 64 ~4.06 mm( 3=
2) 55 1 [a) HH it B8 A A it R 2 15 m im R, 1
AN PREZ R AR ZE(P>0.05),13-5171-7 452

x1 FELIE 1351717 EFHEKENES
AN 4 B1%(em)  H2F(em) 3 F(em)  H4F(em)  HSH(em) 6 (em) 57 H(em)
1 kg/666.7m2 3.60a 7.82a 11.10a 15.94a 17.51a 19.24¢ 20.73¢
1.5 kg/666.7m2 3.35a 6.00b 10.13ab 13.90c¢ 18.92a 20.92b 30.91a
2 kg/666.7m2 3.47a 5.56b 8.79¢ 14.91b 18.73a 23.91a 30.97a
CK 2.83a 4.34¢ 9.62bc 16.54a 18.41a 20.01bc 25.04b

0 SR TR RN R A RE (P >0.05) , AR TFHERZER BH (P <0.05), FIF.
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JA—— HUWER  B2WAR  HIWEHRE  BAVER  ESWHA  HeoWHR BT VAER
HEHL (mm) (mm) (mm) (mm) (mm) (mm) (mm)
| kg/666.7m2 3.64a 4.48a 5.02a 4.83a 5.29a 4.74a 3.90a
1.5 kg/666.7m2 3.96a 4.00a 4.55a 4.89a 4.60ab 4.13ab 3.37a
2 kg;/666.7m2 4.06a 4.24a 4.85a 4.72a 4.63ab 3.88h 3.72a
CK 3.60a 4.06a 4.33a 4.70a 4.23b 4.25ab 4.41a
£33 AE4LIE 13-5171-7 BB EER

KAEAEH KYEEH INERE TR INERE R . JELEEZH 21 T BEZH 21 I

AR A K i K %’{’j’; R it %’%’j’;
(pm?) (pm) (pm®) (m) H (pm) (pm) H

CK 3396.47ab 235.24ab 1078.35ab 128. 14ab 5.31ab 33.93a 234.6a 273.84a

1 l<g/666.7m2 3336.56ab 236.98ab 1116.67ab 128.91ab 5.85ab 34.01a 208.41a 248.27a

1. 5kg/666.7m2 3061.22a 220.58a 1067.05ab 127.79ab 5.85ab 36.3ab 229.76a 271.91a

2 kg/666. Tm? 4266.87c 258.42b 1286.05ab 140.78b 5.89ab 41.22b 311.77b 358.88b

TR B BEARKE 1.5 kg/666. Tm® AbFHAN 1 12 kg/
666. 7Tm’ AhPEZEFF B AR KT CK kb5 13-5171-7
553 .45 1]t H B ACKE J5 25 HAR AL CK 38 M
it B AS ik S5 26 7 5 DR BE ¢ CK AR FRREAIG, {H 22
FRARE(P>0.05), BAREXS 13-5171-7 P35
FRES 1.2.3 4.5 5 [BPRLEE AT 55 , X T oML A
REALK, AR it FH AR 5 13-5171-7 RERRHLH:
2.2 FAESERT 13-5171-7 FEF S ELE I
FIFHAT WL 20 B T 13-5171-7 AR 7L 38U 5
R AT AR 2 A (6 3) , 2 TR R AR
JAK N AT AR R R SR R R
JE R 2R R R RE A 2R e AR, F R R
L R YRS AT R AR 25 A PR TA] SR I - A i
2 kg/666. 7m*> > CK > A fE 1 kg/666. Tm® > LA
i 1.5 kg/666. Tm? , /NAEAE o T B RN ) K A 45 b
[N « AR 2 kg/666. Tm” > BAARTE 1 kg/666. Tm’
>CK > AT 1.5 kg/666. Tm’, [z JEJF 5. 31 ~
5.89 wm, bifi BELAS it FH 5t 3G I g i, {5 4 2 E] 25 5
ARE(P >0.05), JBEEH LU R 33,93 ~41.22
o, Fif BUAS ik e FH A 2 iy 0, e RE 2 2R B R
B R4 R BRI PR  BATE 2 kg/666. Tm’ >
CK >BAAEE 1.5 kg/666. Tm® > BAKE 1 kg/666. Tm’,
2.3 AREGER 1351717 EFEERSHEM
WAL S 13-5171-7 Z5FF b Si 5 W 25 5
(R 4) , Bl B AR it FH 4 4 A bk 25 A bk &

N, HAC ) 2 R 2, AP A4ER SRR
ASHE it IS 3 4 CK A AN [ 78 B2 38 i, 7 [ b
PHIE] PN  BAHE 1 kg/666. Tm® > BLAHE 1.5 kg/
666.7m* > BUAfE 2 kg/666. Tm* > CK ; 25 FF rft A it
RO i b A kit FH S AR A TT R , & b PR ] - B
ARk 1.5 kg/666. Tm* > CK > BLAHE 2 kg/666. Tm’
> HAHE 1 kg/666. Tm’ , BAHES FH 5 X 25 FF ik
THMAER ST E D EN M AP AR R &5
Besh B4k,
2.4 AELIEX 13-5171-7 FFERIZ M

RS HRREAS/NREC L m® B 3 A4 B~ Ab B
9 A1 m® BEr T R RRA W, S AR
Yrei (K1), 13-5171-7 A=k 777. 07 ~1102. 99
kg/666. Tm” , fijiti I BLAS 5 13-5171-7 A4 36 Hm,
HAEARE 1 kg/666. Tm> 4b B A= 4 7= 1102. 99
kg/666. 7Tm*, t 3 i TH A AL BE, %5 CK 4bHiAE 47
RN 325.92 kg/666. Tm® , HE 7 41.94 % ; WA fE
1.5 kg/666. Tm® gb FRAE )7 it 848. 29 kg/666. Tm”,
B CK 477 71. 22 kg/666. Tm* , H6 7= 9. 17 % ; LA
i 2 kg/666. 7Tm” KbFA: )74 811. 44 kg/666. Tm’
i CK #4734, 37 kg/666. Tm” 147 4.42 %

f & 2 AJ 40, 13-5171-7 ¥7ki =& 339.70 ~381.
13 kg/666. 7m* i A fik J5 13-5171-7 5 B br
FAE A CK BN, - HkRL ™ S 45 CK b3
34.76 kg/666. Tm* , SE-IHI7= 10.23 % . Hp A

*4 ATELIE 1351717 R SLFEE ARESE

LA ikt A Si(mg/kg) LU (%) ARIFEH (%)
1 kg/666. 7Tm? 629.80c 14.19a 21.95¢
1.5 kg/666. Tm? 699.20b 13.56ab 26.00a
2 kg/666. Tm? 735.75a 13.36b 23.00be
CK 418.98d 12.91¢ 24.09b
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1 kg/666.7m* 1.5 kg/666.7m* 2 ke/666.7m’

Bl RRELEEY=E
fiE 1 kg/666. Tm® b BFFRL = it f% 5k 381. 13 ke/
666. 7m’ (HEHAGEACA B 2Z R AR E, B EST
CK &b ¥, %5 CK 4b B FF RL 5™ & 34 fin 40. 43 kg/
666. 7Tm” , 415 11.90 % .
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T HIEARE IS e 2E T 13-5171-7 5 BRIE RS —
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S AN, BRACHE A e A it ] o 5 BRI ] A9 2
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BT B it JH B A e i R 4 A8 o T AR /N 4 ST
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(P <0.05) , R4 FL 0B R 55 AR 75 BRZEAT
TET 235 K R RS L 23 Ar A B, A4 A8 SR AR , HILAR ZH 21
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OF, RTYERZERT RO LR B2, $2 A M b K e
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SI71-7 ZEAT w25 4 3 & B e 3 n s A% 1 13-
S171-7 ZERF R R & o B s 28k, Jo W1 3 n 2
Z, GHAbSEH PR RAE S8 H S
Ja B PR IE

Jit A Tk 5 13-5171-7 FeER5 6] T 34 4,
EAR A [E] R AR T AR /NS TR AR 3 B SR
JREEHGUR ELR 7, W9 T 25 AT MUK 2R AT
EIRBE ST, HLZEAT rh oo R & AT 4R 55 AT
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1 kg/666.7m* 1.5 kg/666.7m? 2 ke/666.7m’
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Tt WS T ZERFLGE . X AS [A] A0 B A = e Ay

Frbs B, it FH A KE 5 13-5171-7 A= 9 7= 5t FIAF AL

PR CK $E i, b Ay = B CK F 4 7

143.84 kg/666.7Tm’ 3l 18.51 % , Ffhir= s CK

SR 34,76 ke/666. Tm”, Wit 10. 23 % . Jii [
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