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H. DA RES N NO;-N B S L A0 @A R 2 MKHEZT T M,
REBTERT KBNS, BHYH LN & BIAREAR, B e Fot & 3098 B &L mft
R NH/-N B, BRER P ERWEES D, BEGH Tt L 3HEH, B IEZH -+
SHARET NOT-N OB, FHAEREAARD ., TR, AEEESNKERDEARH S
AR R R A R W 0 AR B0 B0 350 0 0 SR W A ) 3 L SR 40 1 TRBCR R A L
FRELSEREYMEAZRINIR. BESNIE FRARES MAERAEH A EES
B E X9 R R Wle K EL7E M 40 A Y R0 4 TS R R BE A AR IR B BB SRS SR OT i BT
REARSGEREGT . WRESHERURE B A B8 B . EFER TENR
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1 #E5F®

1.1 Ai#hesiek HEFTF (phaseolus vulgaris L. N “EBHREESHLHFEER
1 CaSO, B B 15~ 20 min, HAKMEEEGEDFRF .5 d FHhEEK BN
W, AT BRT oH M 6.5 MMSAERE . BSAEFREMARMT
(mol/L): K,SO, 7. 5X 107¢; MgSO, 6. 5 X 107*; KCl 2. 0 X 107%;Ca(NO;), 2. 0 X 107%;
KH,PO, 1. 0X 10" ¢;H,BO, 1. 0X 10~%;MnSO, 1. 0X 10~*;CuS0, 1. 0X 10~ 7; (NH,)sMo,05,
5.0X107%;ZnS0, 1. 0X 107 %;FeEDTA 1. 0X 107, iRB K HEM A IL WER . BREFK
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PR 3 HRNET, R REREFBR—IK, LN 14 h/d, L BIREE KN 250 pmol/m?. s,
AR 2dEEEFH. AKEE-FEMELBAMEEM T A,

NO; -Fe,-sh (TS R, A L8R, EHREYE)

NO;-Fe, +sh({t4A AR, A, £l

NH,—Fe, —sh (#t43 82, N ELE, =0 Rl e

NH, —Fe, +sh ({45 8 S R, A ek, W)

NO; +Fe, —sh({E2A B R, 8k, £ B

NO; +Fe, +sh(EL TS X, fhek, E L)

NH{ +Fe, —sh (4 8 58, 4k, & M )

NH{ +Fe, +sh (44 &5 8 18, F g )

BARERBHAR Y K.SO, 1. 75X 107%;CaCl, 1. 0X 107%; (NH,),S0, 2. 0 X107,
ERS SHSEEFROAS R EHEXAREN, AREHNREEHERFENE
B EHEL HYERKEE=FAENTE2RFREK. 8ME4KER. RELERSE
REEFH—IK.

1.2 Ha#ls WORETFh Em ZEAROIMS B, BB KR ASR KT, &
£ 105 CAH 15min 5,7 80 C FHT,. B & H.

1.3 B 49 45 4R AWERR—E &R, % 550 CF Kk, A 6 mol/L HNO,
YRS .2 38 . SR )G Al PERKIN-ELMER 2 000 R FR A EiFHER G TP RETE
B.ENESRERLARNEBMNE B’ ;6400 KELEEITRCHN SR,

1.4 &4Px HSO -HO, RENE-FREZAEMEEAVWSE.

2 BRETR

2.1 TRMAHAEMNELAEKGYH £K17dHEE,NO; N EFHREXTHEFH
M B R, BB EHTHRLBERIEE. NO/-N OBHYKE, AR
KM AG T, FHbORE AR EXR, XEHHHNEDBEAREHASNERGE
.

%1 ¥Xansmi g.plant™!
Tablel 1  Effect of Fe, nitrogen forms and shading on biomass of bean plants
—Fe +Fe
HHSE NOs-N NH{-N NOs -N NH{ -N
Organs N 5 X V.9 £S5 b5/ A b9, A
Unshaded  Shaded Unshaded  Shaded Unshaded Shaded Unshaded  Shaded
EH Total 0.55b = 0. 65a 0.51b 0.55b 0.57b 0. 56b 0. 54b 0. 65a
;™ Young leaves  0.19a 0.22a 0.21a 0.19a 0. 18a 0.19a 0.18a 0.22a
#M  First leaves 0.12a 0. 10a 0.11a 0.11a 0.11a 0.12a 0. 10a 0.13a
2%  Stem 0. 20b 0.25a 0. 15¢ 0. 18bc 0. 19bc 0. 17bc 0.1%b 0.20b
#  Roots 0. 06b 0. 09ab 0. 06b 0.07b 0. 09ab 0. 08ab 0.07b 0. 10a
W/ 0. 06 0.06 0. 07 0.07 0. 06 0.06 0. 07 0.05

Root/shoot ratio

*iab BRFAEZ E % RN BEE.P=0.05, W%, UTFA.
BRZ M BEOE IS R NOS -NEBRECEE MM NHS N SR T E M TERES
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FHRELBNHELABAERAEE. FHHEXHELNY NOT-N HREXEHEERUR
NH;-N EHHEXERTEGHEM TRESMLEROYRAEFUN T FH L.
BRI NHY -N Ry 8RR T LA A4 THREXAREHRE L ERI HEE T2
BEBZEFARHESR.

2.2 FRATHAAMEIAKR B 0.5 @4 Yh BRFARBATHEENRIL TR
MEBRMERAKR, HBEERIT BRIHRKGE 2.

2 RTHE.N.P.E ROTK mg. plant "' (DW)
Tanle 2 Effect of Fe, nitrogen forms and shading on N,P,Ca,Mg uptake by bean plants
—Fe +Fe
T X NOy -N NH#-N NO; -N NH{#-N
Elements ZS -3, %) R b5, N5 W LN b

Unshaded  Shaded Unshaded Shaded Unshaded  Shaded Unshaded Shaded
NN 1. 63cd 1.79b 1.57d 1. 56d 1. 68c 1. 63cd 1. 62cd 2.11a
14 D] 0.176d 0. 269b 0. 241b 0. 245¢ 0. 202cd 0.187cd 0. 205¢ 0. 301a
/&K 1. 99b 2. 44a 1. 46¢ 1.59¢ 1. 95b 2.01b 1.47c¢ .2.01b
B (Ca) 1.46b 1. 60a 0. 95{ 1. 00f 1.18d 1. 31c¢ 0. 87f 1. 20d
& Mg) 0.139a 0.139a 0.087b 0. 145a 0.137a 0. 136a 0.093b 0.137a

m#E 2 FiR B EET NHI-N BROEEXEXN AR HELERARE BEY
£5%. 5 NO;-N M, NH -N f94ER7 (23 T A R 8k S S A L 19 B8k e X BR iy
Wb, Ti gk A LR B A K . 5 NHY -N M H, NOS -N (4R {2 2 T 3 T 3 87 A #5 89 TR
e, T K A GBS YE X 47 B Rt MR 8 B B M AT . BRBBEEE NH-N B9 R s 3 T % B g TR WL
MMBERSN RESLEEREREER.

2.3 TRMHHASR A OB ULEIRALFOYh RGOS PR RER
REHEIEAEN 5 HEHKTEROREEHABHER, TEMENERRGTAREAR
HIR (K 3). :

%3 RTHHBIRABHER %
Table 3 Effect of Fe, nitrogen forms and shading on N content in bean plants
—Fe +Fe
HHBEE NOj -N NH{ -N NO;7-N NH{-N
Organs RREK b %) RN i I P IS5 i
Unshaded Shaded Unshaded Shaded Unshaded  Shaded Unshaded  Shaded
FH Young leaves 4. 18cd 4. 17cd 4.15¢cd 4.07d 4. 80a 4. 58b 4. 31c 4.79a
# M First leaves 3.52b 2. T4e 3. 30c 3.15b 3.61b 3. 04d 3.57b 3.83a
%  Stem 2.10d 2.41c 2. 28¢ 2. 24dc 2.21d 2.39¢ 2. 60b 2. 83a
# Roots 2. 89bc 2.67¢ 2. 84bc 2. 55¢ 2. 95bc 3.12ab 3. 04bc 3. 28ab

RAEXRGTHNNAFTE  FHHTRER . EMRZ BPEPETRRME D &R
Gat, XEFHHF AN S REB TR, ARESHEMEAIFH AN TREAWUEHE
W, {8 MBI T NO; -N 3+ K 58 vt op JUAY & B, Ski9 E R NHS-N B RAE
ZRTEANTERVBES.
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%4 RTHBBTIRNSE %
Table 4 Effect of Fe, nitrogen forms and shading on P content in bean plants
—Fe +Fe
R NOj -N NHi -N NOj7 -N NH{-N
Organs KX I KX e &N %) I &
Unshaded Shaded Unshaded Shaded Unshaded Shaded Unshaded  Shaded
F M Young leaves 0.317d 0. 534b 0.557b 0. 566b 0. 465¢ 0. 490c 0. 560b 0. 652a
# 1t First leaves 0.564bc  0.613a 0.575b 0. 638a 0.558b 0.527¢ 0.544c  0.549bc
% Stem 0.238d 0. 366b 0. 408a 0.377b 0. 298¢ 0. 185¢ 0.266d 0.433a
i  Roots 0.236d 0.237d 0.374ab 0. 281cd 0. 326b 0. 361ab 0. 387a 0. 291bc

RAGREY,XEMF PRe & BEE. B8, NO;-N BRMRERF B &E
BERTHELE; ft5et, NHS-N SLEFHH YT RBER T NO;-N &8, B
BB ZH PR S EERN RELBRERABE,

BREKES,NO; -N bR G Hirt 4 & B B TR, 2 M R0 A0 & RE58T B3,
ZTFANTREF LRARNL. TRRETREE, NHS-N LB HH 2 RPFH TR
BEMET NOT-N &8, AHERFHERBRK, 7[5 2~3 5, R EMHHHH T BEAR
K. BHAENOT-N LB#EFH ZHHANTERAR MNATLERFABNEMH. (K
5), "

%5 XTHPHPHENSR %
Table 5 Effect of Fe, nitrigen forms and shading on K content in bean plants
—Fe +Fe
HHEE NOs-N NH{-N NOj-N NHj -N

Organs R 3 R & KX & N i
Unshaded Shaded UnShaded  Shaded Unshaded Shaded Unshaded  Shaded
FH Young leaves 3. 26¢ 3.52b 3.00d 2.98d 3. 60b 3.90a 2.78e 3. 15¢cd
£t First leaves 3.43b 3.49b 3. 16¢ 3.57b 3.47b 3. 00cd 2. 84d 4.39%
Z Stem 4.79b 5.27a 3.22d 3. 58¢ 4.89b 5. 34a 3. 65¢ 3.77c
# Roots 4. 26a 4. 31a 1. 78¢cd 1. 83¢ 2. 90b 3.16b 1.38d 1. 65¢d

%6 XTHMBPEHIR %
Table 6 Effect of Fe, nitrogen forms and shading on Ca content in bean plants
—Fe +Fe
HHBHE NOj -N NH{ -N NOj -N NH{-N

Organs AN 5 RN b9, X X RN i
Unshaded  Shaded Unshaded  Shaded Unshaded Shaded Unshaded Shaded

FM Young leaves 2. 79b 3.05a 1. 61cd 1. 58¢cd 2.76b 2.81b 1. 46d 1. 64c
0t First leaves 4.07b 3. 49¢ 3.42¢ 3. 96b 3.94b 4. 64a 3.51c 4.19b
Z Stem 2. 20a 2.31a 1. 41b 1.53b 1. 36b 1.33b 1.37b 1.47b
## Roots 1. 79 1. 94a 1. 37c 1.16d 1. 38¢c 1. 60b 1.05b 1.18d

NO;-N 4B EH i P &S & BAERK L NHI -N LHE & 45 %A 4, 5w 50%
LA (% 6). NOT-N b BHRER T, 4 EHENIE, PS4 B BE T FELE,
HELBYEER. KHHEEMFHPENERIEEYH. SMEZAEHPESR
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BEHENER, AREXEZHPENERETYM. 4F N7 -NHREXEEPEETR
BERTHELAE, MAELRRLBEER. NO;-N ABXEIRPENTREEST
NHY-N 4 E EXABRE THRPSH TR, 4N NOT-N L KRN ERT RIS
B TN NHY-N B, Rt X KA A B .

%7 RSHMEIENTR %

Table 7 Effect of Fe, nitrogen forms and shading on Mg content in bean plants

—Fe +Fe

HHBE NO;7 -N NH}-N NO;-N NH{ -N
Organs A ®t A %) N i i i
Unshaded Shaded Unshaded  Shaded Unshaded Shaded Unshaded  Shaded
FH Young leaves 0. 28a 0.25b 0. 20c0. 22¢ 0.29a 0.25b 0. 22¢0. 22¢
M First leaves 0. 44c 0.47b 0. 25d 0. 44c 0.48b 0.50a 0. 29d 0. 46bc
Z  Stem 0.19ab 0. 15¢ 0.12d 0. 22a 0.17bc 0.17be 0.13cd 0.15¢
# Roots 0. 48a 0. 50a 0.17e 0. 20d 0. 37c 0.42b 0. 19de 0.17%e

HYENENSERMEEGE D. NO;-NAHEETFH . EH RPIENESREEST
NH{-N 42, ZPEMSBRERFRARESHREHBEMNER . HEMHE NO; -N LR 4
BHSERK. MHEESEPHENSERAWEMNE W, NH -N ERMELEH 8
SRR, BEXMNREEMBRSETHEMIEREHEMMER,

3 it

31 FRRAYHAMELLKGYA KEMUEREATRULIANER TR, EHRZS L
REZWBEYHERER, FRREREZH, EREKET MY NOT-N R T H Fot
BB B A E AL TN NH -N WREEFHHARNE AR L. XEFRIFHHAREES S
T F P R R B SR (B RIE S B R X pH B Ly Zm HEANF LR
RHEHEMARD, ER FELEMEMENEL2ZR T —E /MK, BRERX TR
MERERHABHER.

3.2 BOEAERAME H 7.5 EOBRR Lo F e Hoh BHHEREXX 5 FE
FLRYRBHZRAR, AAEREEZEENERNN DA, KON EEDZHTF
A B HHETRAIEN. SHEREERRE MENSEEER LRFEE. TTEEE M
HE B T Y EFRRE EASBINFoEFEARBE,

3.3 ARBEAAME A 4745 B R L5 HF G HH FHHXRNO;-N 5NH/-N 3¢
EYHAFSHERYRRERSCERLRETY TN R E R %00 BA & IR
FRALE ) AR ER pH B ERABT S BMEER . NO; -N R R #4REF7 pH &
FELNHS -N g9 EER (4R pH R, XMER THYXT EVARETFRE EER., B
PH B SHEERRHABEDM TN E FHREK. EREXGT, ~FEEDX Ca,
Me** KT R BB B, 5 —HELTHEFM AP F Mn® #9% B F R E ZR 3, &
TR T B ML A MR R . E R RAEESRAER P Ca™ \Mg™ §y R U 2R
7= H* f 4] 16 F BB B i A K 78 NHY -N &4 T #3E. AR pH FR1{K, # B34 Ca? .
K* § ¥k BEF0 8 BEAR B A 7EME I pH &M F, 8552 NOs -N B, i #7#k iy Ca®* ,Mg?* , K"
SEET NH{-N #7841, Alloush %7 R #E 8 38 , TEB B &4 T, 5 NHY -N B .
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Ca’ ,K*,Mg* fy R i MR, T G B NO7 -N B ,Ca’t ,K* , Mg By Rl B A J. &k
BERGHEREAR ., BrE&M, 5 NHS-N M ,NO; -N 3R 23 T 45 . 47 59 Rk, 12
SBTHEARPHESREMENEWAK. BF NHI-N 5K ERK EERBHZSE
A BB NHY-N 333 K* s ER S K FHERHBET.

3.4 ETEAMK A . B UGBAKARAS>F&IYeh FHEX—FEBEMOTMER
MY RMTES, F—TEAEXEHEEURR T EMREHNRE, YR B, 8085k
VIR N T HBIFEAR P A, BN HH PR S BTN, REH
HERAMSBREREMM. ENO;-NERMENFENETEHABRRMK, TURK, mEH
BRAESEAEK , LRESAFRNER EXRXRO TS T, CRHAEY— S B HIL
B BERRA, ARESUREHEXHYER P REREAIFHEHESSERN
ZR, HEXMEANBEREHFH—EHE.
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Effects of Fe, Nitrogen Forms and Shading on Uptake and
Distribution of Other Nutrient Element in Bean Plants
I. N,P,K,C&,Mg

Zou Chungin  Zhang Fusuo Mao Daru
(Dept. of Plant Nutrition, CAU, Beijing 100094)

Abstract: The effects of Fe, N forms and shading on growth of bean plants and uptake, distribution of
N,P,K,Ca,Mg in bean plants were studied in a solution culture under the controlled conditions. The re-
sults showed that the different N forms could influence the contents of N,P,K,Ca,Mg and had no effect
on the plant uptake of these elements. In comparison to supply with NO: -N, NH}-N appliation caused a
significant decline of the Ca, K contents in young leaves, but there were no difference for N and Mg con-
tents between NO7 -N and NH{ -N tratments. Under the Fe-deficient condition, NO; -N form of nitrogen
induced the young leaves to become chloiosis, and the P content in there young leaves was also lower than
the young leaves in the treatinents shading of first leaves and the supply with NH{ -N. The contents of N,
P,K,Ca and Mg in first leaves stem and root were also measured.

Key words: nitrogen forms; Fe deficiency; shading; bean plants; uptake and distribution of nutri-

ent



