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Effects of NP Nutrition on Yield and Grain Nutrition
Quality of Spring Barley Zangqing 2000
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Abstract; To study the effect of NP nutrition on yield and quality of Zangqing 2000, a randomized experiment of NP two elements was de-
signed. Zangqing 2000 was the tested crop. The growth status, yield, yield factors and grain nutrition quality of Zangqing 2000 were ana-
lyzed. The results showed that; (i) NP supplying level had no significant effect on the basic seedlings of Zangqing 2000; (ii) NP level had
significant effect on chlorophyll content at seedling stage and heading stage. Relative chlorophyll content of leaves increased with N level but
fluctuated with P level. (iii) The effect of NP level on plant height and biomass accumulation of Zangqing 2000 was similar. At jointing
stage, the plant height and biomass accumulation increased significantly with the increasing of N level, but at booting stage, the plant height
increased with the increasing of P level; (iv) N had a significant effect on Grain Yield and yield factors of Zangqing 2000 ; P had a signifi-
cant effect on grain number per ear of Zangqing 2000, and the optimal combinations of N, P were N225P45, N225P90 and N150PO, with
yield of 9.58, 9.21 and 8.48 t - hm ~2respectively; (v) P had no significant effect on grain nutrition quality of Zangqing 2000. N had sig-
nificant effect on grain quality of Zangqing 2000. Among them, the crude protein content and total amino acid content increased with the in-
creasing of N level, otherwise the crude fat content decreased with the increasin of N level.
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DRI 2R BRI, 5 BRAE P 0 24 i v I iR AR AR
Jiti P = A, SO0 R BT 22, AERLA
FRAR, R TR T B, ™ B 29 2 i B A
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JECTT 2000 S VYA B A BT 19 4FEE R
W E R HE R R o AR RAE U 4 DX HE) T
FRZ3H 13.33 J7 hm®, {H & Tt IE %R 2000
7R N B SE R JCAH JCHRIE o MR P 3 it
NP JTHR ALK LR 5, AT 311 T NP JTER X
JE T 2000 Az 45 B, 43 AT HO 7 B R B Y
AN, R RE T 2000 P A P SR AR O

1 #R5ET%

1.1 X HhEER

BT 2015 4 4 H -2015 45 9 A 7EVE A 4L
FEEBE 4 SER e 1T (29°38'34"N,91°231"E, i
PR 3662 m) . LM XAEF- BN 7.4 °C 4R H I
%5 3000 h, 4EFE7K £y 200 ~ 510 mm, £ 7E6 -9
Ay, ToFEI 100 ~ 120 d, J& i i 2+ R R
5o I 0 ~20 em + 2 HIEFTHCAEPIE L AL
e 19.1 g - kg™, 2A 1.24 g - kg7, AR A
103 mg - kg ™', 2 0.702 ¢ - kg™, AR 29 mg -
ke ', AH21.3 g - kg, EAA 47 mg - kg', pH
7.9,
1.2 Rigit

RGN A BEPIE R 58 A B AL X2 10, 100 A
fE% 4 A7KF: 0 kg« N+ hm™>(0).75 kg + N -
hm *(75) 150 kg + N - hm > (150) ,225 kg + N -
hm 2 (225) s A0 % 5 4~ KF:0 kg + P,O5 « hm ™
(0) 45 kg - P,O, - hm *(45) 90 kg - P,O + hm~*
(90) 135 kg - P,O, - hm *(135) .180 kg - P,O; -
hm >(180), /NMXHK S m, % 4 m, Ak 20 m*,3
WHEE , ERFEEIE A IRER  BRIE Ryt R 5T | i

ARG 60 % 1E Sy FENE 746 Fh i L it , 40 % T 6
H i) BT BE R T B . (s AR A
i 7 2000, 3% Fh ok 187.5 kg - hm 2, HFHT
2015 4F 4 H 23 H A THEF,
1.3 MZEMHEKRAZE

RS IR E AT B/ Xk E K #I Y
(1 m? BEJT, ST 3EAT , 76 1 o BES) L 2R
DN RE AR oI 4 R A i (SPAD 502, Japan ) ; 754
ANK T m? BT ANGE R AR AT A, 43531
FET A A3 BE—HRCT A SR N I LR
MAY i, B/ N XCREE 10 pRE R, bk, A5 &
TR 105 C AR T 30 min, 70 CHETFE ;Ui
FRATGE A A 1 m® e o ARES, IRk 10
BRI S o R RO R W T R A A
HEE R BT 1 m® BRI

FERLI AR BB A4 7 ity O 722 4 RS TPy S5
FIE . SRR RIE T K M A B R
I BB R o I T R BRI
1.4 HELE

RIS B s K% B Microsoft Excel 2010 1 DPS9. 05
AFHEAT ST 4307, LSD 3L E 1T B 3 25 R R 56 (P
<0.05),

HE =R (- hm ™) = (BUBEEL < BRI x T
%7 /1000 x 10000) /10001000 x 0. 85

2 #ERESH

2.1 NP EFMES 2000 EAXRERI N

H 2% 1 7] UL, NP Jifi I 7K 7 X6 5 & 2000 JE A i
S 25 SN i 2 . AR ik R 2000 Sy it
AR BRI R 187.5 kg - hm ™7, [ (] 4 HE 4% A1
FH () 385 — 20, A2 NP it A K S AN ], o J 4R 1 52 1)
ARFE, HEZEARTEZRAK,
2.2 NP EF#XEE 2000 A4 B HHHEITE
ZEENTMN

MR R EED DA FERN EFEAR, R —
RKENRMERZN, AL TRRARR, HE R IR
AT LIRSS RS 401, BT DAt 4r R 4k

&1 NP AEXES 2000 A5 250H

PO P45 P90 P135 P180 Mean
NO 324.67 310. 67 276.33 357.33 295.33 312.87a
N75 330.00 280.00 290.33 267.33 263.67 286.27a
N150 321.33 280.33 313.33 287.33 326.33 305.73a
N225 298.33 321.33 330.00 274.33 245.67 293.93a
Mean 318.58a 298.08a 302.50a 296.58a 282.75a

TE - Bl R AR R A 5B OR AL ] 22 5 R B35 (P > 0. 05) s AR /NG FRER R A BEE) 25 5 .35 (P <0.05) .
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F2 NP AAEIFEHS 2000 BEHAMMBHRB HEESEN T
PO P45 P90 P135 P180 Mean
i) NO 41.41 41.64 42.14 42.81 41.83 41.97B
N75 44.93 42.24 42.69 42.66 43.23 43.15A
N150 45.94 40.00 43.27 42.65 44.03 43.18A
N225 43.02 43.41 43.17 44.15 43.95 43.54A
Mean 43.83A 41.82B 42.82AB 43.07AB 43.26A
ity NO 41.16 40.51 38.6 35.67 38.81 38.95B
N75 40. 81 39.98 40.1 39.94 38.41 39.85B
N150 44.32 42.83 42.33 41.9 42.52 42.78A
N225 46.63 45.78 41 43.41 43.15 43.99A
Mean 43.23A 42.28AB 40.51B 40.23A 40.72A

T A PR R 5 B 2 AR BRI 22 5 R 35 (P > 0..05) 5 R [l /NG 5 B2 b S w) 22 52 [ 2% (P <0.05) o

@, B EERTE RO PR O AE . N
JEM AR R FE 2 — o AN NP b AR5 BR
WI(s A6 H) FfhBELI(6 A 15 H) 25l HA ™
H-2r AL (SPAD-502 ) & 1 48] — i A X it 2 3% &5
o SERILE 2, NP AR B i SRR o 2 R
A RE W HrAP R R AR AR A
N P AR[EJK] 22 57 2% (P <0.05) ,{H NP 2.
YEHIBIC g AT 2257 . Heh Bl N K38, A%
ZRE G RGN, N2 (N3 (N4 7K [A] AR XS 2 3% 5
T H RS, BTSN AR B 22 57 B3 (P <
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2 NP EFXHEE 2000 BRE TR0

2.3 NPEHXHS 2000 AREEFHHSREY
ERENER

M T 2000 FEHA(S A 11 H) Z=HEER (T A
20 H) g 14 d BURE e Hopkm AAE Y il 8, 45
LI 1, 87 2000 # w5 A4 ) AR B AHOC R EL0.
932, Ik FM b 2 Ko AR, NP ZKSF-XF 75 2000
PR fe R A= ) et R B8 1 5 i) it BSOS s (1] 72 £ #5028
o 5 H11 HE6 H 8 H, HEZ I MorEE
1, PR FAEAR A ) AR RGNS, Tt I KT ) 22 57
/N6 J1 8 H G T RRIE AR 1, ok AR AR A
FREMGE, 7722307 A 6 B, HEFEE A, B N &
TS bk FAE AR AR AR R E . FE6 H
22 H 2RI T RRBE P 2 AT Ik = A3 3 in a2
PRz A BT WIERS P FRRR K. 7TH6 222 H,
T RS Pk i A e B RIS
2.4 NP EFMS 2000 =2 K =2 E FHIZH

NP & FEXTC T 2000 7715 K™t K - 4 5% 1 45
WL 3, 5T 2000 FAEEL 19. 71 ~27. 13 R/
667m” N 7K X & 2000 i EECA BE 25 (P
<0.05) , WREECTE N 7K -] 26 B - N225 > N150 >
N75 > NO; P 7K P-4 5675 2000 BAE B0 i £ 1 %
%P P135 > P45 > P180 > P90 > PO, Hivp P135 HH:
b 3R IE] 22 57 1 3% (P < 0.05) , P45 55 H Al 4b 3L 7]
253 (P <0.05),P180,P90 PO = /K- 1] JC f
FPEZES (P >0.05) , NP A2 HAEHIXS#F 2000 A

A B, Kb R R 3 AR
N225P45 N225P135 . N150P135.

T 2000 FHEREL 36. 47 ~70. 53 ki/fH, NP 7K
X 2000 FE R ) 3 IR - NAK P X T
2000 FHb A 0 3 22 5 (P <0.01) |, FEORLE7E
N 7KSFE[a] B0 . N225 > N150 > N75 > NO; P /K%
T 2000 FERIBGE A B E 22 5 (P <0.05) , £ H
He#5 & B0 P45 > P90 > PO > P180 > P135, Hirf1 P45 &5
PO P180 P135 4b ¥ [a] 22 55 i 3 (P <0.05) ,P90 5
H P45 PO ZhHRE 2 RA R (P >0.05),5 P180,
P135 KPRl 22 5 (P <0.05) ., NP A2 HAEH]
X 2000 FEALHGE W i3, o R AR 7 3 A4S
AbFE A N225P90 N225P45 N150P0

TR E RS AR A 2R
2000 T-ki T 44.62 ~50. 18 o/ T-ki, NP 7K -5 ik 5
2000 k7 FE 5 M 2R B A« N 7K P X 2000 7
HAW W EMEZER (P <0.01), TRLETE N K- [H]
FeI Hy . N225 < N150 < N75 < NO; P 7K - X ik 75
2000 T-HiEFZMTC I & 22 55 (P >0.05) , 25 LK
%31 PO > P180 > P45 > P90 > P135, NP 22 H A%
JEC T 2000 T JE 52 M 2, e SRINEAF ) =~ 4k
i34 NOP180 \NOP135 NOPO,

FE iR R R B ARG S R 2000 B AN A P
AR, AR LR G TR R TE NP KPR R I
N ZKFEXT s 2000 7= 55200 24 5 i3 (P <0.05)
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R3 NPEZFMNERFERFERTHEME
A pAc (e (o) (& TH) o)
NO PO 19.69j 36.471 49.41ab 4.46h
P45 21.76efgh 43.47ij 48.90abc 5.89fg
P90 19.71j 39. 00kl 49.08abc 4.79h
P135 21.73efgh 45.60ghi 49.43ab 6. 13efg
P180 20.33ij 44. 67hij 50.18a 5.79fg
N75 PO 21.20fghi 48.33fg 47. 04cdef 6.06efg
P45 20. 62hij 54.27de 48.81abc 6.96cd
P90 20.91ghi 48.33fg 49.28ab 6.26ef
P135 22.27 cdef 41.40jk 47.78bcde 5.57¢g
P180 21. 87 cdefg 55.53de 48. 14abed 7.27¢
N150 PO 22.98bcd 59.40bc 48.95abc 8.48b
P45 21.58efgh 53.80de 44.62¢ 6.60de
P90 21. 80defgh 48.00gh 44.84¢ 5.97fg
P135 23.96b 51.93ef 44.72¢ 7.13cd
P180 23.00bc 44.27ij 45.98efg 5. 84fg
N225 PO 20. 76ghij 56.67cd 46. 56defg 6. 86cd
P45 27.13a 60.87b 46.27defg 9.58a
P90 22.53cde 70.53a 44.78g 9.21a
P135 26.45a 53.00e 45.12fg 7.91b
P180 20.96ghi 52.40e 44.96fg 6.23ef

T A —FUAR R 9 7B R AL FRLIR 22 5 R B3 (P > 0. 05 ) s R /NG B R AL PR 22 53 .36 (P <0.05) ¢

P b N KRG 42 /55 5 P KSF 0™ i 1 5% i 3%
PN AR, Horh P45 4b BB 2 R T A P
JKPAEEE ;NP 22 B AR HIX T 2000 77 5 14 52 e
B Y4k N225P45 (N225P90 N150P0, =+t
A3514:9.58 .9.21 F18.48 t « hm ™,
2.5 NP EFMEE 2000 F74I & R A 200

NP 5 FEXCTT 2000 K167 5 5T 1) 5200, I T
KPR 15T & ORLAR D7 & i CHHTE M & i B
FER G SR IR 4, B BRR T BROFERL HORL

5

HEE S RGN & L TE SRR S
R P R B E AT 25 5, H R R R
FERL R 5 & RUIG S & 1 S R R Rl
N ZRP A 2257 3% (P <0.05) 5 Horr L8R P 5
ML R R R N ZKP- 54 T34 n 5 KL s
ARRE N RSP s TR SRR N R KA
P KA Z R A S E (P >0.05) HIH —H
i, T REJETE R A 1 VR A R el A5
PIE o

Fz4 NP EFIIEE 2000 & A0

iYL 7N PO P45 P90 P135 P180 Mean
MEAR (T%, %) NO 9.19 9.6 9.64 10.48 9.18 9.62b
N75 9.74 9.15 10.74 9.87 9.57 9.81ab
N150 10. 49 9.66 9.70 9.78 9.47 9.82ab
N225 10.72 10.39 10.39 9.76 10.70 10.39a

Mean 10.04a 9.70a 10.12a 9.97a 9.73a
MW (T3, %) NO 2.47 2.48 2.39 2.51 2.45 2.46a
N75 2.30 2.40 2.50 2.41 2.37 2.40ab
N150 2.43 2.36 2.44 2.42 2.29 2.39ab
N225 2.37 2.35 2.28 2.30 2.37 2.33b
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S BT, 018 FHT & Ep AR B
fib AR bR PO P45 P90 P135 P180 Mean
Mean 2.39a 2.40a 2.40a 2.41a 2.37a
HIER (T35, %) NO 64.03 62.72 62.44 59.69 63.55 62.49a
N75 61.70 59.73 62. 04 61.97 57.61 60.61a
N150 62.56 64.07 60. 96 62.68 63.75 62.80a
N225 61.74 61.32 61.99 62.84 61.16 61.81a
Mean 62.51a 61.96a 61.86a 61.80a 61.52a
FIMm (T, %) NO 9.13 9.77 9.24 10.28 9.23 9.53a
N75 10.37 9.43 9.73 9.84 9.18 9.71a
N150 9.77 8.99 10. 65 9.75 9.55 9.74a
N225 10.55 10.08 9.93 9.35 10.34 10.05a
Mean 9.95a 9.57a 9.89a 9.81a 9.81a

T B R AR R ) s AR B R 22 58 8.3 (P > 0..05) 5 AR /NG FRES s b BRIE) 22 53 8.3 (P <0.05) .
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