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W E NEREREHRSZERORE N R, FEFMESE SN RERR AL, A S A
BIERESHE . KGR Gk 3t e hae . S8t fn ¥ 8 (P0s & E 24129 0. 0.05 mmol - L',
0.3 mmol - L™' #1 0.5 mmol - L™") 4 # ek K F, #BUNE “PME22 57, “2HF 457 fuEk “HE 6557, “F
B4 5 Wi, RERBOERERRNEL. EREGHHEREAN R A RAEFEXTORELER. £1
FUW, FRMNREHEATT, AREDENAERERE LR LEES XA KEA . BE ROUE a1/
B BT S, NMRESE, WHERHAKNEMEE 25 d W), MERAFRERBRKTFREXE,; EH
FEHEHE 40~504d), NEFERRKEEEAT —F. R UEHEBEEG A LT, EXE R
EMEXMNMREARNEREIALZE, ATEERAXE: “ZF457 g RHEFOREHRET <MME 22
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Response of P accumulation in wheat and maize seedlings to
different substrate P levels

HUA Rui'?, SHEN Yu-Fang', LI Shi-Qing'?, ZHANG Fu-Suo’

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University, Yangling
712100, China; 2. College of Resources and Environment, Northwest A & F University, Yangling 712100, China;
3. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract Wheat (Triticum aestivum L.) and maize (Zea mays L.) are very sensitive to phosphorus at seedling stage. Two varieties
of wheat (“Xiaoyan 22” and “Lankao 4”) and maize (“Tunyu 65” and “Hudan 4”’) were grown in Hoagland solution under different
phosphate concentrations [0, 0.05 mmol (P,0s) * L™, 0.3 mmol (P,0s) + L™!, 0.5 mmol (P,0s) + L™'] to investigate the response of P
accumulation in wheat and maize at seedling stage to P levels in substrate. The results show a significantly difference in P accumula-
tion in two corps under different substrate P levels. Variation in P accumulation is dependent on crop genotype, organ and the meas-
urement time. The optimal level of P in wheat substrate is higher than that in maize during early seedling stage (25 days after seed
emergence). There is, however, no observable difference between the two crops during later seedling stage (40 ~ 50 days after seed
emergence). When 0.05 mmol - L™ treatment is used as the control, P accumulation in the entire plant of maize becomes more sensi-
tive to substrate P level than in wheat. “Lankao 4” is more sensitive than “Xiaoyan 22” and there exists no observable difference be-
tween “Tunyu 65” and “Hudan 4”. P efficiency in wheat is higher than in maize under zero phosphate treatment, while the reverse is
the case under phosphate treatment. There is no consistent relationship between different genotypes.

Key words Wheat (7riticum aestivum L.), Maize (Zea mays L.), Substrate phosphate concentration, Seedling stage, P accu-

mulation, P efficiency
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R R ST E B U A R 1 22 5 S SO E W X
17373 STER R RN LT N S N 4 73 DA B S & S
FEAE S35 25 e, XD 22 R AN AR BRAEAS [R) A ) (]
T HLA R BUAE [F]—FE ) A [A] BE R AU ] . /N2 oK
R E FEREEY, ik CBEERC R, &
& BRI B R W AOR R ), B AR
SRRSO X o ST /INE N R ARl I 3 A3
PR E A KRB 50 SR MER
VEYIR L, /INZ2 X i IE S 0 A ath a7 oK S X
RO VEY), BRI I 30 S 0 7 A ] 5 [R] 74
(]2 75 A7 7 2 22 U2 P AR e — 8 i o3 JeXd
ZINAE L EORBEE IR AT SRR A P AEAR [ AR A
AR BRI A 8, HTARKBIZESR, =&/ h#
KX il 2 S I 25 S M A LA MR 5 . TG,
AWE5E LLBAG AN [R] 43 BERR P (1) 2 /N2 BE Y (2 03
BEMAD “/ME 22 57 R/DARBES RN 2% 457 )
FAS [6] 7 e 15 g FOK R RL (g = b b “ TR 65 57
A= S Fle “PE 4 57 VAR, FEAH R PR SR
T KRG, PR A/ INAE TR OK T B R AR
XA IO R AT S R 22 5, DA A Pt FH i JE
Pt —E K
1 MR5FEZ%

1.1 /M EMEKXK

TR LA EAG AN R 43 BERRE 1 24 /N2 KOS ] 77
W B AR, HHR/NE (Triticum aestivum L))
an R C/IME 22 57 F1 4% 495, £ K (Zea mays
LsFich “tiE 6557 M “FH 457 | “/ME22
57O NF, BESEGR, “XFE AT R
FERY, pBESIHCES; “HEE 6557 R — i 12 000
kg -hm™, “F1HL 457 = E— R 11000 kg -hm ™,
AN [E HE AR R B LR 1

F1 TE@M/NEMERFRERS

Tab. 1 P supplied by grain of different varieties of wheat
and maize
e K Ay L
. S i*ﬁi ki f%‘l—ﬁ
e iTs] P content Grain P suppl%ed by
Crop Variety Lol weight gran
78D (mg)  (mg- grain’)
o ME S 5.91 39.4 0.233
Wheat Xiaoyan 22 ' ' '
S g B
=545 3.73 50.6 0.189
Lankao 4
N - =
AX Lk 65 3.06 306.2 0.937
Maize Tunyu 65
=R
4 5.37 2373 1.274

Hudan 4

1.2 EHFK

KBS FHE IR AL 4 M. 5 mmol - L™ Ca(NO;), -
4H,0. 5 mmol - L' KNO;, 2 mmol - L™ MgSO, *
7H,0. 1 mmol + L™ KH,PO,. 0.005 g - L' Fe-EDTA
(Na,-EDTA F1 FeSOy), DA K Pl o RIE & W
(2.86 g - L"'H;BO;5, 1.81 g - L' MnCl, - 4H,0. 0.22
g L' ZnSO,4 +7H,0. 0.08 g -L™' CuS0,-5H,0. 0.025
g * L™ Na,MoOy, + 2H,0).
1.3 RIEigIt

K 5 B6 78 v R 2 g K R K - A 0 9 p
W E IR LB R B LB M N 61T . R RIE
IR 25 W i ] SR M A IR IE IR A5 SR A, e
HEPEFT PRI, 1T 2006 4E 8~10 A ¥k, fEWEK
WIRE R (GRS Z )b 2/5, W PR b TE 12 ~
21 °C; 2 ¥1°F 2007 4 3~5 H b4y, VEW A K IWI0G |
R & 2/5, BIFER & 1/5, FIFIREE 13 ~25 C.

KINEFITAE 0~ 7 CTELR 15 d 5, #
T — . TG R AN RN R KRR
IRF 55 10% H,0, 5 W FR 181 5 30 min, FHZEIB/K
kg, FAEE T RKEMIAKCNE 6 h, EXK
24 hJE, KRS T A RS, FETERIEE
THYERERERMATIEAEN, FhRCRE
25 C, W 60%, M 0 9. A KWHE mKLLREE
AP —EWRE, FRKE 2~4 cm B, FiE4HE
JIT R Ay A LI R R AR T S A T R R R
KB N IR, BERIOK 1 IFESR . 4t
3~4 dMWBAEMKIK 5~7 cm J5(EF 10 d By #EHPEFT
BRI IR . Ri e e M B UK 34— S A i B Ak A
WA 103 cm, % 22.0 cm, A 1.8 L B K PVC
kR, R4 B E AR, R BB YRR AN
FHC 4 A [R]85 7K SF- Hoagland & F# M 247 1E 2K £
R, FOKRBHEM 4 7k, /NEEH 6 Pk, R
SR 2R, BIR 2 hy BEFRMIN, BRI E T
TR FEI IR A DA AEFe I AT VTR B JR A 1 R
FRWL o RBTIEAEYIEER, PR A4 FE 1.5 mL 0.005
g+ L' Fe-EDTA. iREei% 4 FhAFmEUEE (UL P,O;s
F7R): 0(P0). 0.05 mmol -L™'(P1). 0.3 mmol -L™'(P2)
A1 0.5 mmol « L7'(P3), 43 HICFBmE XTI . (B
STEININ R X oI A 7 7 TN (AR N R e 0
WA KT KCL AR, ([ KM S5 hRfEab
KBRS o DL B3 R - i /K 1 21 A o 41l 00
HE, 16 AAbHE, BAHER 9 R, A5 TEM
Rt Ia 15 dFH S FHEE 25 d). 30 d(H )5 40 d)
140 d(HHHTE 50 dSRER, REUCRAE 3 IRER (MY
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T 3 ), HATHSCHRPRIE . FEP AR, 4/
F M EAK AR RS L R BRAE, DA bR PR 00 45 14
AN [ 171552 M W A 0 6 A B R 7K T B 25 S 1)
B o I A5 S Sy S, A ST S0 B A
I LS A (E .

14 NEMHERE

KRR R R AR ZE M O 2 ) iRARIHTF, FESUR
T EEA T 105 CAR_7F 30 min J5, £ 80 CTF
M ZEEE, A 1710 000 B 7 RKFEFRE . K 13
A RMET . s, MW H,SO4-H0, THA, HL4H
o H I S A S B S AR T
Yy AR T R
1.5 SZitA=E

R B % Microsoft Excel 2003 F1 SASS.1
AR, [H] I DUNCAN BE T 2 8 Ho 8
2 HERE5HH
2.1 INE/EXEHEBENT N REBIKTE R

=5

FEAR S Wl o 7E — R L RBAE S A o bl %
HER A T R AR BB O RE 11 R 2 R, Al
B VEY & B i i s e R AR K i 5. i e
25 d, /INFZ RN R K 2 e R (A A A K o
fFfER 25, 5 Po ABEAALL, P1. P2 FI P3
SIS g A G I 111 5L 12,9 f5F
13.9 %, FOKRAFFIIEIN 2.7 £i5 . 4.6 fi5501 4.6 £i5; BLAT
91 /INAZ 5 T2 Wl X A T K Y B R T RO
FOK G2 B AR R K O 0.3 mmol - L
(P2)Jr HEAFaRE, /NEAE 0.5 mmol + L7'(P3)Af e K,
40 d B, /NFZ L EOKGE)E B R LR KT
SV RRFEAT . 5 PO ALFEAIEL, P1. P2 Fil P3 4b3f
INE TR S R AT BN 1.9 £F 4.4 f5F0 3.8 %, &
KA R 1.2 £, 3.9 f5M 5.2 f%. 50 d B, /NE
XA JB AL A R S SR T R OK, A B S /)N
F A HROE N 5.5 6%, W ERE I
2.3 15,

S KuEria P1 A EL, MIERIHS 25d. 40d
50 d, Bl BTALBEAKCSE RN, 52 e 2
Jns AEW AR B 0T A J5T ALl K ST 3G 0 S5 A AE
25, AR VE DDA ) 5 R XA S5 B K SF 1) R
WAR 5, WEHMER, 5 PobFEAHLL, 25 d I
MRt E, NE CUME22 57 R “4E 45T W
JEE W MBI 12,7 A5 12.4 £%; 40 d W,

UIME 22 SR L, PRI 4.2 f5, =% 4
5UOFIE N 2.8 755 50 d I, /ME 22 57 2
%457 B s fit. 5 P1ARIRELE, 25d. 404

150 d B, A BUAEBERG NS </ME 22 57 43073
B 0.3 %, 0.6 f5F1 0.2 £, “2% 457 535H1F
BB 0.1 /5. 0.9 f5 A1 1.1 4% DL 5 PO AL FAH L,

“ 45T 5 COME 22 5 L AR H
5 Pl ARERAALE, “2% 457 WESESRAEEYE
WX BB S /M 22 57 U 5 PO
AbFRARLE, 7E25d. 40 d F1 50 d B, EoK “diE 65
57 ORI 4.6 £ 4.4 f5R 2.7
W, P45 SRS RN 3.5 A% . 2.6 f5A1 1.9
. 5 P1ACFEARL, fE25d, 40d IS0 d R, “d
K 6557 A RIESIE A 0.5 45 . 1.6 f5H 2.6 %, “F
B4 5T SEH I 0.5 5. 1S 5 1.7 A5, LU
U, 5 Po BRI, “tEE 6557 XA L
P B N3 R P L 4 57 {H PLARSEAR L, T
FIRTE 25 d BF ZFAHIE, TAE 40 d 1 50 d B “of8
F 65 57 XA MBI RN m T R 457, B
FH K 655" b2 5 B X BT AL B Y SN
T P45,

Gy T B AEBE AT X PR VE P T AR 2R i i
RS2 AT LI, S 25d, /NE L BRI AR S
TEA T LB ACE [ AF7E B % 25 5% . 55 PO b2
FIEE, P1.P2 Al P3 b FH/INFZ AR 2 5 Wi i 40 36 3.1
ff . A 1AER 4.4 15, TR BN 0.9 £5 . 2.9 51
2.7 Ao BCETHA KRR R E o A B LR KOF
0.3 mmol + L™ Ik, /NFZNIAE 0.5 mmol - L' i f%
Ko 40 d B, /N ZR O Bl X A ST AT 1
MAKSRGR T EK, 5 PO ALFRAILL, P1. P2 1 P3 4
/N MR R SR 3 1.8 f% . 5.4 £5F0 7.3 £%,
kAN 0.7 £5 . 2.3 5 F 4.7 £, BIFMEDR
R B RAEN B KA 0.5 mmol - L7 AR K
50 d B, A FTHLEEIG, N R SRR N 4.8
W, ERFEIBmM 1.4 £, BN BBk 0.5
mmol - L' k. 5 P1ARFRAHL, 7825 d. 40 d
150 dBF, /N2 RN R OKAR FR 2 i o A BE A ALK
SERETIT RN, HL R OK A SN 5 TN o

WA FFE B A, fEM F A s KT, 5
PO ZbFAA LY, 25 d B, (S “/IME 22 57 IRAEE
BRI 4.7 £, 2% 457 RN 3.1 4%
40 d W, “/ME 22 57 SFEMGIN 5.5 4%, =% 4
7SRRI 4.3 f5; 50 d B, “/ME 22 57 R 2%
K42 SRIEYRGN 3.4 5 7.5 4%, 5 Pl bR
Fe#, 25 d. 40 d A1 50 i, “/ME 22 57 4350
KR 0.4 f5. 2.2 f580 2.4 5, “22% 457 4p5)
SEIREN 0.2 %, 1.2 £5F0 3.0 %5, UL, g5 PO
REFRAR LA 2 5 PLACFRAR L, 25 d F1 40 d B, /)
& 22 57 MRS W B Y N B =T
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Tab.2 Effects of substrate P levels on P content in wheat and maize seedlings mg- g’
% Days after emergence (d)
Z’iﬁ iﬁa{r‘% 25 40 50
PO P1 P2 P3 PO P1 P2 P3 PO P1 P2 P3
/IME 22 jEJZ2 Shoot 0.80c  897b 10.78b  12.93a 1.28d 4.80c  8.29a  7.02b 1.03b 5.86a 7.17a  7.26a
Xigoyan22 4= Root  1.73¢  7.97b 10.63a  11.19a 1.57¢ 4.17c 1097b 1528a 224c  3.78c 9.77b  16.09%
E 4 jif)z Shoot  0.83b  10.57a 11.70a 11.21a  1.88c 4.44b  8.88a 8.0la 094c 3.53b 7.67a  7.39a
Lankao 4 % Root 1.88c  6.71b  7.92a 8.32a 1.56d 4.68c  9.16b 10.88a 1.12d 3.17c 8.57b 16.82a
JNFE )2 Shoot 0.81c  9.77b 11.24ab 12.07a 1.58d 4.62c  8.58a  7.51b 0.99c  4.69b 7.42a  7.33a
Wheataverage 412 Root  1.81c  7.34b  9.27a 9.76a 1.57d 4.43c 10.07b 13.08a 1.68d 3.47c 9.17b 16.45a
i K 65 & fEJZ2 Shoot 1.39c  5.82b  8.76a 8.57a 1.06d 278  6.25b  826a 134b 18lb 596a 6.9la
Tunyu 65 #LF Root  1.82c  4.46b 9.98a  8.05a 148 3.8  570b  856a 222¢ 1.49c 5.90b  9.0la
FIE 4 5 jif)z Shoot  1.68c  5.52b  8.38a 8.53a 1.31d 2.38c  5.36b 6.55a 1.34b 1.87b 4.64a  5.30a
Hudan4 % Root 2.70d  4.27c  7.66b 8.87a 196c 2.6lc  5.63b 10.86a 2.17c 1.58c 5.08b  8.2la
TORFEH )2 Shoot 1.54c  5.67b  8.57a 8.55a 1.19d 2.58c  5.80b  7.40a 134b 1.84b 530a 6.10a
Maize average w1z Root  226c  436b  8.82a 8.46a 1.72c 290c  5.67b  9.7la 220c  1.53c 5.49b  8.6la

I 0 B ] [l 45 A ) 2 B R 2R 22 53 0.05 AR TR

difference at the 0.05 level. The following table are the same.

“ME AT (AERHIEW, B SodR, 2% 4
5O C/ME 2257 XK, 5 PO AbBERAH
te, “tiE 655" MASHE T 2.5 5, “F
B4 ST SRR 1.7 5. 5 P1ARFRAMLE, R
6557 Fl “FUEL 457 BPPNEN 2.1 £

UL &g, Lied 20 2mRR, hF
AR 22 S A AR RN, M LA ME B T T /N 22
K B A o Ll S N SRR 1 22 5, IRk
B ) A 5 4 A [i) 5 R 780 %k A I A 2 o7 ) U
PR 202 A ) 22 5
2.2 INE/EXKEHBRREIT N BB T R MK

=R

FEAR IR A & B A OE, R bR, HLR
INSAERER AL AR Y KN O, — R DL AR
. B TR T RE S S BER o A b T 9 4
SRR AN, eI SRS,
AL SIS B AR S TRV 552 4 B R AR 6 A o
2.2.1 HYPBEBRMEXNREBKERNENES

AN [V e B3 e A o (Al K S 14 S5 1 54
PE KB B R 1), FR 3 AT, s 25 d,
P1. P2 I P3 AbFR/INAZ e )2 Wl R 43 ) L PO 30
69.5mg - ¥k7'. 80.7mg - ¥k, 81.7 mg - k!, FHy
BN 10.7 5P < 0.01); F AR HHEAN 118.9 mg - k',
214.0 mg £k 183.9 mg Kk, FHIK 5.1 5P <
0.05); 1H 4 F 7 97 76 41k 0 b B[R] ¥ 06 1B 3% 2
(P > 0.05). A Efita/KFH 0.5 mmol - L™ F1 0.3
mmol « L' B, /N3 T K e 2 i A 2 ik 2
WA

The different letters in one line of one measure time indicate significant

40 d B, FRXIATALBER RN T ANE . 5
PO AbFRAHHE, HEREAL PR/ N 6 2 i R A R
8.1 4%, T oKHGN 13.4 £i5, 2Rk B EKFEP <
0.01); /INZZ 5l |2 W A i AE A AL @ K- 0.3
mmol + L™ B AR 2, TR FEBEKFE R 0.5
mmol « L™ A K. 50 d B, /NAE XA o {16l ) S
N E T ROk, A, N R R
SERIHETN 26.9 (P < 0.01), T KEZwE REUEEH
LI 9.9 ff5(P < 0.01), MBS HIKIR F I N /N i
Z i BRURAEAN BB KA 0.3 mmol - L7 B ik
K, ERLEAFAERE KK 0.5 mmol - L™ Bk
5 P1ARTEAH G, WERPVEY G E— 25 3G A o e K
SRV ZE SN, 2R3 NI R, N R R
SRR RIEN 0.2 5. 1.0 f5H 1.4 £, EK
ARG 0.5 £, 2.7 5 1.9 %, ¥WERHAAE
KA SV W 5 T /NAE o DA R SEHER I, 5 0w Ak
PO FHEL, ARG W1/ N2 ek 2 il R B XA o
WKV B SR 5i T oK TR A A, R XA
Jor B ) By S R T/ NAZ s AR AL B P1AH L,
AN 7 1 35 e IRy K ) SV 5 T /N o

[F) o 0 A [) 35 DR 78 %o A 6l 7K P 79 2 1 A
AAEFEE 1) WINZEIMEE, 5 PO AL3EARLL, 25
dBf, AEAtEEE, /ME 22 57 W20 2R
B 9.3 f5(P<0.01), “27% 457 S0 12.5 £%
(P<0.01); 40 d B, “/]ME 22 5" SEHI 0 6.4 f5(P
<0.01), “*%% 457 FHHEN 10.7 f5(P < 0.01); 50
d i, “/ME 22 57 F “22% 4 57 S RIEE RN
18.9 %1 44.2 f%(P < 0.01)., 5 P1 AbFRAHIL, 25 d.
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1 BHKEX/NE “NME22S” (A). “ZF 457 BFEXK “EE655” (C). “FE 45" (D)
BHERMRABERNENE T
Fig.1 Effects of substrate P levels on P accumulation of shoot and root in seedlings of wheat cultivars “Xiaoyan 22”(A),
“Lankao 4”(B) and maize cultivars “Tunyu 65” (C), “Hudan 4”(D)

£3 NTRABEBKENNE/EREABRRREZMNESR

Tab.3 Effects of substrate P levels on P accumulation of wheat and maize seedlings mg - plant™
TH ¥ Days after emergence (d)
1E®) G 25 40 50
Crop Part
PO P1 P2 P3 PO P2 P3 PO P1 P2 P3
Nz )= 7.2b 76.7a 87.9a 88.9a 37.3¢c  202.2b 417.8a 398.8a 23.9c¢ 340.6b 843.6a 816.6a
Wheat Shoot
ffz’i 10.2b 26.0a 33.4a 37.6a 19.8¢ 41.5bc 124.5ab 195.0a 36.4d 99.4c 259.1b 599.2a
00
g
Pkl**t 17.4b  102.7a 121.3a  126.5a 57.1c  243.7b 542.3a 593.8a 60.3d 440.0c 1102.7b  1415.8a
ani
B S )= 33.7b  152.6ab 247.7a 217.6a 56.9d 293.3¢ 942.8b 1223.0a 93.4¢ 455.3¢ 1033.7b 1572.6a
Maize Shoot
U 42.4c 69.3bc 141.6a  114.7ab 55.9b  100.4b 228.9ab 409.5a  103.4b 119.8b 277.4b 715.6a
Root
];%Hi 76.1c  221.9b 389.3a 332.3a 112.8d  393.7¢ 1171.7b 1632.5a 196.8c 575.1bc  1311.1b 2 288.2a
an

40 d F1 50 d I, “/ME 22 57 X RE B )1
hn 28.3%. 66.0%F1 96.1%, “227% 4 57 3435
B 5.7% . 148.3%F1 210.4%., MEXRFEIEE, 5
PO 4bFAHLEE, 25d. 40 d Fi1 S0 A B “tEE 6557 i
JE W BRI BRI 6.1 5. 17.7 158 7.4 %
(P<0.01), “F 457 53RH1EH3E I 4.6 5. 11.0
51133 f5(P <0.01); 5 P1 AbFEAHEL, 25d.40d
150 d B “tEE 65457 43l m 0.6 5. 3.8
fER 1.8 4%, “FHL 457 SREEE 0.5 f%. 2.0
f5R 1.9 fi5. AI0L, JGig5 PO AbFRAH L, £JE5 Pl
LhEARE,  “22% 4 57 )RR BB T
IR B EE T “/ME 22 57, i “iEEk 65 57
PR 457 R BRI B R E—E

222 HUERZEBENENNTREBKERNEHES

K1 KB, PIRMED i AR R ek BRI
HERE A1 S AR SR =2 A K sg i . MO SS(E B (&
3), HifiJE 25 d, /N R RBUEAE OB S e
Ab SR A AFETE S 22 (P < 0.05), {HAERE A0 1 a) 22
AP > 0.05); i F KA Rk R R 7EAL b
] Fe B ] B 2% F(P < 0.05); MM EAEREAKE R 0.3
mmol + L™ i F KRR Rk 2R E R, ALK
Sy 0.5 mmol « L7 B /N AR R RAR R K, 40d
B, ZINZZ L OKAR 22 1 SRR 76 A [R) (LK - (] 2447
R EES, 5 PoAFEALL, PI1.P2 Ml P3 ZbFE/)N
MR ERBR BN 1.1 (P> 0.05).5.3 f5(P <
0.05)F1 8.9 fi5(P < 0.05); T KA Z i EFLE 4 7|1
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H10.84% (P> 0.05).3.11%(P > 0.05)F1 6.3 f5(P < 0.05),
PR P AR 3R Wt SR Bk B8 A e AL 98 A T it v T
i, ZEA B K F 4 0.5 mmol - L7 Bk, 50 d
B, /INAZ I R AR 7 ol 3R BRI A Bl I 43 ) P 2
7.8 %A 2.6 1%, HARRBE R LIA BLHE#E 0.5
mmol - L™ it k. 7l 0L, 5 PO AbFHAH L, 3 N
H/INFZ AR F B R AR XA BN (] A B8 7K - 14 B g 44
ST EOKHS P1ANERAI b, —F = M 22 5
(] ol 2 A [v] 56 R 7R A 2 ol B2 B o A I AL g
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Tab.4 Effects of substrate P levels on biomass, P accumulation and P efficiency of wheat and maize seedlings

TH % Days after emergence (d)

Iﬁ 1
I i 25 40 50
Item Variety
PO P1 P2 P3 PO P1 P2 P3 PO P1 P2 P3
R /_ME 2 145.0 1150 112.0  110.0 473.0 621.0 633.0 688.0 550.0 1596.0 1664.0 1936.0
Biomass Xiaoyan22
-1 A =%
(mg + plant™) A 144.0 132.0 128.0 129.0  289.0 637.0 635.0 665.0 342.0 1396.0 17550 1832.0
Lankao 4
O 1445 1235 120.0  119.5 381.0 629.0 634.0 676.5 446.0 1496.0 1709.5 1884.0
Average
1
LE6s G 268.0 267.0 372.0 282.0 7350 14950 20830 1983.0 1433.0 3697.0 2887.0 3375.0
Tunyu 65
P4
Hudand 2240 611.0 506.0 451.0 861.0 21080 2419.0 21820 906.0 37040 3759.0 5019.0
udan
TARFH 246.0 439.0 439.0 366.5 798.0 18015 22510 20825 11695 37005 3323.0 4197.0
Average
R B /AMIE‘ 22 16.3 91.8 1192 1285 64.0 260.2 517.8 612.7 85.1 505.2 1068.7 1377.6
Paccumu-  Xiaoyan22
. RV =]
lation EEAE g4 136 1233 1246 502 2273 5667 5748 35.4 3748 11367 14540
(mg-plant”') Lankao 4
M 17.4 102.7 121.3 126.6 57.1 243.8 542.3 593.8 60.3 440.0 1102.7 14158
Average
- =}
Lr6s s 57.6 190.4  379.0  293.0 92.3 3147  1113.0 1543.6 247.1 526.4 1129.8 19473
Tunyu 65
E=R
JrE 4 94.6 253.3 399.7 371.5 133.3 472.9 12305 17214 146.5 623.7 14923 2629.1
Hudan4
2K 3
A 76.1 2219 3894 3323 112.8 3938 1171.8 16325 196.8 575.1 1311.1 22882
Average
R ',Mg 22 8.9 1.3 0.9 0.9 7.4 2.4 1.2 1.1 6.5 3.2 1.6 1.4
P efficiency Xlaoyani2
S 7.8 1.2 1.0 1.0 5.8 2.8 1.1 1.2 10.0 3.7 1.5 1.3
Lankao 4
AR 8.4 1.2 1.0 0.9 6.6 2.6 1.2 1.1 8.1 3.4 1.6 1.3
Average
T 3 E=13
L 655 4.7 1.4 1.0 1.0 8.0 4.8 1.9 1.3 5.8 7.0 2.6 1.7
Tunyu 65
N =)
FRAE S, 24 1.3 1.2 6.5 45 2.0 1.3 6.2 5.9 25 1.9
Hudan4
AR 2.4 2.4 1.3 1.2 6.5 4.5 2.0 1.3 6.2 5.9 2.5 1.9

Average
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