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KEBIR R R B I3-5ITI-T"HER IR R, -8 " ER T

FES25:8512.3;S143 XHRFRAERTD: A

Effects of N, P and Si Nutrition and Their Interaction on Growth and
Yield of Highland Spring Barley New Strain ‘13-5171-7’

PENG Jun, WEI Zexiu* , Zhuoma
(State Key Laboratory of Highland Barley and Yak Germplasm Resources and Genetic Improvement /Institute of Agricultural Resources and Environ-

ment Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Tibet Lhasa 850002, China )

Abstract: To understand the effects of N, P and Si nutrition on the growth and yield of spring highland barley new strain 13=5171-7, a complete ran-
domized experiment with three factors and two levels was designed. The indexes of malondialdehyde (MDA ) of the basal second leaf at the grain filling
stage, plant height, yield and yield factor were analyzed. The results showed that: (1) N, P, Si and the interaction of N* Si had a significant effect on
the plant height of “13-5171-7" (p<0.01). Si had a significant effect on the MDA content of basal second leaf (p<0.01); (2) with the nutrition of N, P
and Si supplying, the yield of highland barley ‘13-5171-7" increased significantly at different degree. However, the yield of ‘13-5171-7" was no sig-
nificant difference with that of CK (p>0.05) by applying silicon fertilizer and phosphorus fertilizer (T2 and T3) alone, and the yield of ‘13-5171-7’
was significantly higher than that of CK treatment by increasing n fertilizer, combination of N, P and Si fertilizer, or combination of silicon fertilizer
and P fertilizer ; (3) the panicle length, the grain number per panicle, panicle number and 1000 grain weight of ‘13-5171-7" increased by increasing
appolication N, P and Si fertilizer. Especially the effect on the grain number per panicle was significantly (p<0.01). The conclusion was the treatments of
T5 (n: 8 kg/ 667 m*) and T6 (n: 8 kg /667 m*, Si fertilizer 120 mL / 667 m*) were better than others with higher average yield.
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RIS T 2021 4E 4 H—20214F 9 H 7575 AR PRk
2B 4 5 IR b UE 4T (29°38/34'N, 91°2'31"E,, 4k
3662 m). e Bl AR KT R AR AR AR
8.0 °C,4F H BEI%2 991.6 h,z0 “CFHE 3 015.0 °C,4F
FEIK 50 426.5 mm, B 1 7E 6—9 H 47, A JCHE A 130
Ao B 0~20 em 1 )2 T HE R P E L AL
TR 26.07 g/kg, 2R 2.35 ofkg, M4 158.07 mg/ke,
4 1.35 o/kg, A R4 WE 173.06 mg/kg, 48 5.58 go/kg,
AL 57.12 melkg, pH {E g 7.42, HL 5% Jy 168.2
ws/emo
1.2 iKEigit

PL13-5171-T"H BB 2 A EE R R,
TGN 14 kg/667 m*?, #E11N(0, 8 kg/667 m?) P
(P,0,) (0,5 kg/667 m*) .Si(0, 120 mL/667 m*) , 3
2K PR A I 8 M BE (K 1), 3t
KR R (N:46% , 5 B = R ENVAE ), it i
FRE5 (P,05: 12% , HIN B 5L TAE ), il R4 (Si: >
100 g/L, % [ A5 AR St ) FLAR AL 7 K2 405 L
1. SiABAE R Wi, N AL A P A it 50% , 5715
138 50% , /X T AR 3 mx4 m, 3 K E R, BEHLHE

41,2021 44 H 15 H#&Fh,2021 42 8 H 20 H U3k,
SHC A ) A B — B
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B A EL Ll 22 1 L 3 T S I e T

2)“13=5171-7"#fkm K R A

727 B 20, B A/ DX BE L 55 B 10 #k A {5
PRATL R 5 e v R AR 28, I 1 m® A 4
AN BEALZEE T m? 05 pREER, K 1 m? AR
WS B A B E A T T Bt

3) 77 R T o e

BRSNS BT i, T B, b1 BT S AR B A
F/NK = a, I /N = AT A 667 m? Pt 2228
VEYBORAR FVEORE A R B (5, B4 /N X Rh 74
611 00047, F10.01 g RV FR gk A5 TR
1.4 HiEAIE

IR B % F Microsoft Excel 2010 F1 DPS9.50
A4 T 22 T R D7 2293 7 Fl Duncan 22 55 HL SR A
K5 HT o

2 ZER55H

2.1 N,P,SiRZEEAZ“13-5171-7" kS HI=NE

AN[FIAL 13517 1-7" ARSI SRk s
SEIRULIE 1, BN, P, Si AT R BUR A0 R B
“13-5171-7"FERRRE =5 CK (T 1) A R = 4Bt 35 1
151 (p<0.05) , FHoH vk = 5 i 19 3/ A0 3y - N ORI P RC i
A (TR PR e , o4 105.26 em; K
N,P,Sifei & (T8) , Pk 101.44 cm; P Fl Si
BCTiti2H & (T4) A ARF YRS 2 3,8 99.99 em. 3X 3
AR LRI RE = 22 S TC e T F 0 L (p>0.05) .

F1 AEEt

A FRACS Ak
Tl NOPSi0
T2 SiGE R : 120 mL/667 m?)
T3 P(P,0,:5 kg/667 m*)
T4 Si+P(P,05:5 kg/667 m*, i {71F:: 120 mL/667 m*)
T5 N(N:8 kg/667 m?)
T6 Si+N(N:8 kg/667 m*, i {4 : 120 mL/667 m*)
T7 N+P(N:8 kg/667 m*,P,0,:5 kg/667 m?)
T8 N+P+Si(N:8 kg/667 m?,P,0,:5 kg/667 m?, {4 : 120 m1/667 m?)
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AEFRJE “13-5171-7" BLER4E 2 i Jy N 114 &
MR E MK Hg: T1,T2,T6,T4,T5,T3,T7,T8, Tl
b FRAE AL H WA AR R, B IR ek 1 L,
LRSS 2 0 N Y- B e, RN A
b AR B A, P BB A0 R A A Ll 4 3
Ko #PFEN,P,SiEFE, M5 RS = TR, fE—
E R P SR AR P RS T, B
23 N,P,SikRZEERXM“13-517T1-T"F=E K™=
=B FHIFM

XF AN [R] Ak 3 /N DX 7= g BLFT i, I AT AR A
667 m’ i, e R AR LR 3. W

& B ST PAE(T2,T3) “13-5171-7" P 1 8%
CK(T) —ERER R, HERITE I EE X (p>
0.05),Si It 5 PACREC & it H (T4) kb ¥ <13-5171-77
PR T AN 22 58 Goil 27 7 L (p<0.05) o it
N AR LA K N AR5 P AR Si AR AC & it H AR BE“13-5171-
77 A CKORTSi AR L P AR BALJit m e 45 it FH A B
P 7= 0 58 B 4 55 (p<0.05) , {H 5 N AE LA B2 N AR
5 PR Si A EC A it FH Ak 3 ) 3 B B 22 S e g it

TR JEAE YA A 22— A B 5T P 13-
5171-7"F- ¥ K 6.00~8.63 cm, H4Jiti N, P, Si fE 7

®3 AREAE“13-5171-7"FER“ERF

774/ (kg 667 m™) Fi K /em TR & CRiz - F") FRFEE (B - m™) TR g
T1 205.12+23.50¢ 6.00+0.38¢ 43.38+2.01c 187.67+18.84b 46.70+1.16h
T2 255.12+14.11be 6.38+0.32bc 49.25+2.39hc 206.67+16.97ab 48.66+1.33ab
T3 266.01%5.21be 7.13+0.44bc 50.88+3.19abc 255.00+30.79 49.75+0.56ab
T4 284.90+35.58b 7.50+0.27ab 56.25+4.08ab 214.33+7.45ab 48.65+0.93ab
TS5 449.58+10.04a 8.63+0.46a 57.50+3.02ab 204.67+13.91ab 49.4120.93ab
T6 420.02+21.17a 7.25+0.41b 57.75+4.38ab 221.00+9.85ah 48.26+1.12ab
T7 396.46+20.46a 7.38+0.53b 60.00+5.08a 218.00+17.95ab 51.25+0.67a
T8 389.80+12.70a 7.63%0.32ab 62.25+4.23a 193.00+14.01b 48.63+0.53ab

TE : [7]— 3 /ING SEREAR R 3208 22 5 EGe T2 58 L (p>0.05) , /NG FRER R FR 22 52 G178 L (p<0.05).

PREEA A A [ AR B 8 hn , JEG v B N 13-5171-
7RSI 5 (p<0.05) , P AEFN Si AR “13-5171-
TR S 25 R TR G T A o BRI TR R
HRER AR A — S H NS S PREACEC G
FHRERFCE 0, B B Bk b . e IR
I BB RSN ARG 1 13-5171-77F- 34 i i
B 187.67~255.00 B/m?, 14 it AL K} “13-5171-7" %,
FEECEE = (HAS A R A T e — B . AR 13-
5171-7"F- 24 TRt £ 46.70~51.25g, 3 Jifa N, P,
Si B FR13-5171-7" 3 T b it i 45 5 L R T7 Ab 2
(NFIPHEC AT 4h 5 CK Ab 3 2% R T 48 122 25 X
(p<0.05) .

XIN,P,Si MR HAEH AT 20 i MZE L
BRI 4, MR EARE NZEUENMPA
HAE R X R 22 AR A ST R X (p<
0.01),P,Si A NFISi & HAEH . PHISi 2 HAEH]
N, P, Si 28 HAE X 7= 1 (5% ) 22 53 oAt 124 2 X

(p>0.05) o M7 40 #7 , ASBH 58 N LLSC N R
P A8 B AR FHX AR (0 5 i) 22 S8 GE T2 3 X (p<
0.01) , Hoft PRI 28 X B A 5 1 25 57 oG24 38 3 5
N, P, Si 515 70 2 X R ERAY 52 1) 22 S0 GE i 2%
B AN, P, Si 38 HAE R B 52 25 S A
TGt Lo N, P, Si K HAZ B AR S As £
Tz I A5 T 2 A AN B 4 2 UK (p>0.05) .

*4 EBMERSHERBNHENMTFESR

ZEFAKIR R B MR ESL TR
Nx 131.00%%  11.70%%  12.9%* 1.3 2.01
Px 0.017 1.47 4.26% 1.48 3.85
Six 0.34 0.11 10.50%%  0.37 1.19
NxPx 9.54%%  7.61%* 1.4 3.27 0.1
NxSix 3.48 2.74 0.71 0.07 3.01
SixPx 0.02 2.06 3.15 4.15 2.89
NxPxSix  0.92 2.06 0.16 0.14 0.35

H* FIR B R A G X (p<0.05) , #+ FoR 22 FWAT G2
B (p<0.01).
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K AR 202246 % 1] BE&RLHE
R5 M. TERFEERTFEEXESHT
FHIE R EL 73] K e £ FEEEL T o 2t FEE
73] 1.0000
K 0.7131% 1.0000
Tt 45 0.9638:* 0.7583* 1.0000
R -0.7189* 0.5457 0.6728 1.0000
TR A 0.8358%* -0.5018 -0.7499% -0.8235°% 1.0000
FE -0.5067 0.5739 0.8373%: 0.5198 0.472 1.0000

T R A Ge i 238 L (p<0.05) , 3R AH AT Ge 1143 X (p<0.01).

XA L e DA R e PR R A G E HEAT A
Br RIS, MmSHEEKIEMSE, B 5%
B (p<0.05) , Bk i 55 ROk BOR Tk o i IR AR OG
HAAH Ge it 2 2 L (p<0.01) , Bk &5 5 5 A %k 1A
X, HAG 5 X (p<0.05) , bR 577 B AH ¢
B2 BTG 1122 L (p>0.05) ; K 5 FUk B0 AH
%, HA G247 X (p<0.05) , B 5 1Ak T8
J ot PR A M TE ST B L (p>0.05) 5 FokE 4
5 TR U O, B GEi 2R3 X (p<0.05) , 5
FEEIEARE HARA Gt L (p<0.01) o i FEEL
55 TR UM 56, LA GE 2R3 X (p<0.05) L i
FEES = IE M S B TE G 24 X, TR e 5
HIEHH LG 28 X

3 iR ELR

PR TR SRR 2SR R R
filf MM N, P, SiE 7, W R HHRAERKNERT KR,
PEE TR AR R AL RE ) RO R
My, Hod N, P SiBC A it B RR SRZ I  CK 25 5
AgitE L BORSE EF R R PRI
RATAL 7™ b B AR (2 B v T, S5 6™ i 2 3
(YA TEAR G AR 5T bk & S5 G ok iR
TR0 3 IEAH G, A1 RO B ORE OG
T BAE LUG (BIEGE H EA T IRIE

L0 A4 P 7 A ARl R R A A Pl SR Y
ST, 3 AR ) AR 1 R R Se T A0 A
250, AR N W IR Hh ) AN T Fn sl o S Ak, IO
BCTN U (MDA) M Iy 7 P9 i R AR M 7 3
CREEE BT N AR A A E A . AR
PR N, PSR, BN, P, S A i A
WO N, A R R AR AR 4, A 2
R, 5 RE T 45 R — 2, 5 S

- 010 -

USRI R A5 IE N, P, Si TR B = sl 4y
S SRR o AR AR B R, A kA
R G 2257, BOZAEZ 5 5 BRI s 2
2P AL SN

AR, SRR E oK KA A K

7 N i SR RER ST N, P Si I, 32

e REL T 7 ) T R AR Y P AL

Si i (T2) % 75 B 3 7 45 CK 22 R R geit22 i X

(p>0.05) , {H Si B 5 N 1 P fic & Jiti F (T4, T6, T8) &b

HH B =B CK B E 15 (p<0.05) . A= m -+

F,SiUE IR L . TR

Si Xf Nl P& 55 (14 B [F) (2 F 58 2 45 Bt 02 Je gLt

EEOE =

N 22 VG - 7 A LR PR 32, 48 it AU

XA 7 e A v AL TR A i RO 13-

5171-7" A= F= v N AR L &2 N AR5 P AR | Si ARl &

Jits FH AR 3 13-5171-7" B =g 38 hin , A bk A= 4 1 B 3R

Hehn s FEERER 2 i i MDA & B REAIR, SEQE 2 F AR

TR RITRECR 50 A BRI TR o e A A TR R 1Y

Bahn, IR e T, TS(N: 8 kg/667 m?) \T6(N ;

8 kg/667 m?, AR 120 mL/667 m*) AL FE“13-5171-

TR
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