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Exudation of Organic Acids by the Roots of Different
Plant Species under Phosphorus Deficiency

Chen Kai Ma Jing Cao Yiping Zhang Fusuo
(College of Resources and Environment,CAU)

Abstract The kinds and amount of low molecular weight (LMW) organic acids collected di-
rectly from roots of six plant species with high ability of P adaptation under water solution
culture were analyzed by gas chromatography technique. Results showed that the total
amount of LMW organic acids excreted by the roots of six plants with P deficiency treatment,
increased in different extents and the release of LMW organic acid also varied in the kind and
proportion of total amount of LMW organic acid, compared to the plants with adequate P
supply. For example, 73% and 20% of LMW organic acids released by radish were tartaric

acid and malic acid respectively and their total released amount increased by 43 times. 99%

of LMW organic acids was tartaric acid and only increased by 4 times in India cowpea. In
buckwheat 84% and 16% of LMW organic acids were tartaric acid and oxalic acid respective-
ly and their total released amount increased by 8 times. In corn(ND60) 94 % of LMW organ-
ic acids with 4-time increment was tartaric acid. However, for white lupin the dominant
LMW organic acid, 65% of LMW organic acids was citric acid and increased by 11 times.

For rape, 80% and 17% of LMW organic acids were malic acid and oxalic acid respectively
and the increment was 38 times.
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EHE b (Raphanus sativus L.), Fg& (Fagopyrum esculentum L.1224), E X (Zea mays
L.cv. ND60), Ef I G (Vigna sinensis L.), B P @ & (Lupinus albus L. ), i 3% (Brassica
chinensis 1.. 7L A 18) .
1.2 HEWiEsF
BT AR CaSO, MRBET M ARD b, ARBB A EF.E 20~25 CTHE
KEF. M2 R TARIFE L DOBSEIRE AR BRRSE, REHEBRE pH6. 0 EFRK
ok, FAEESE b OMSR EEIL . ERAOPRE s MEY. HERERBRERTEY
BHENEK1/6,3dEHRELANERNNY 1/3,7dEHNERKRE. FERKNEFREET
CEWNTHEYERRR T HREN 1/12,3d FREZ R ESE K 1/10, LG B %k E £
. EXERBEEFRBZIAMAERREL. MELITHAPNREFTSH Y —F Eoat, 1%
T BES MR 30 Bk MRS 60 B ENEIITE A 10 %k L FEEE 30 bk, AAEM3 L.
HYFREMEXRSREY S K. AR 1L. 83d#H— U\gﬁ{&(ﬂiﬂﬁ*ﬂfﬂ'ﬂ@ﬂﬁ 2d). B
LB, BERTETE 26 C/14 h JLHM 20C/10 h BES, SHBE R 7200~7 800 Lx,
1.3 EFRKEAMK
T4 ¥ 8 3R W B 7 (mmol »L7) : K,S0, 0. 75; MgSO,+7H,O 0. 65; KH,PO, 0. 25;
KCl 1; Ca(NO;y);) -4H,0 2; K (mol+-L*)Fe-EDTA 1X107%; H,BO, 10 X ~*; MnSO, +H,0
1X107"; ZnSO,+7H.0 1X107%; CuSO,+5H,0 5X1077; (NH,)sMo, O,,+4H,0 5X 10 %; i
HEY R EFRWHP A S KHPO, ,KE L KCl 0. 25 mmol <L %k 55,
BF A Y B SR A R HoBO, 8 1X10 "mol -L™4h , LA ¥ 48R .
1.4 W umrlkse
£ 10:00, %008 2 h fURIAR A E FR W B, Fﬁ%%?ﬂ({q‘ﬁé*ﬁ%): BERT &M
300 mL 2 B F7K (2 mmol-L~* CaSO) HBH 3 4 h. %ﬁ*ﬁﬁfﬁqﬂﬁﬁ@ﬁﬁm@?iw
HIAR 53 18400
1.5 BHEBHUE
KW EREREESIERER N LR, RE . H5MA—ZREHN + =8 (AR,
15 mL JC/K B, 1. 5 mL WBMR, H7E 150 CFHER{L 1 h, RF A 20% NaCl 40 mL & iE
BRAL LA IR b, = E 5 24 mL (4 3 WOEBUA WL , Ik S8 2E BUR I 78 KD YR 4558
EW4EE 0.5 mL, HbBETFMESESHEEEN ENE"D, REFAR.
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FERIERMGT,NT 6 MEYSHERTHSRBEEY 2HEAGETREAFNRIWHF
KE5HBHITRESHUNT.
2.1 BEBRE

XESMGTRELE. . E. AEHEAEONEEED NVEHE PRERFEZELN
H3MANRGD: T_R.EXRANEAR.EHRDEdN IHRHFIWENREELTIE
HHBEN K E . KPUBEARK S RBARLS, SEHERENA 3%. R EEEFHRE
ERBFHT  BARREREYIRIWENRABR P NEX T E LS. TAHT oA LR
ST B REPIEFNK 43 F2E, HPEAKRANE ML 58 15,
2.2 HETE

MELTSERTHAT AKEDENIREY VBB P TR E 2 HENRGE DT
“RMBAR. ERBLE I, TZRNSWEBESEFHBALERARE MEARY
ST RIEFE BN 3.8 %5, MAOWKMABIREBRERNK 4 £,
2.3 FE

FERTEMARILE, BRiEREF AR ERETRA RN —MEY. BA W% ER
. ERBERATAFFEE Q22O MBBB AT RN E 2 ARG D . ERMBELGR. 7E5k
BEALEE 10 d B, 2 MRS B FIRIEFHBEN 6 5 8.8 %, HMAMEREERRERE
BRBEEGT . HRFER WA NBRAR T EERST A G 78%F1 84% . BLBEETAR 433
MAVNRSEREXNMBENY 8 5.
2.4 EX

MERCRK COMMBEBRPARME 2 HANKRGE D. T _BRMBEAR., ERBELHE
25 d B, 2 MR QW RS H R A 3.4 550 4 5 BBt R4 WA PLER B B R X B 4
fE, H5FEELUBORTRLEENHERBEZHFT BRZLMERBRIBAINRAR L
FEBS . BRAEBTPARLHEBEHRCHAER BBREXREHFCEEA.
2.5 APERBE

KHAEKTFARKETENE PR, KRS BYHAIRIE SHAENRGG . TR,
BEARMITER. EEFRGT . BARRBERAINRAR T EEZRS . w584 10d
R T_RABEARSYBHELERARE  MTERNIFWELREFIK 11 15,
2.6 M3

MHEE AR RSV TRUNE SHAIRGE D . T _R.ERBRMITER . £
HEHBEAGT ERBRMITRRN S WBEER L, ML RBELLH 8 d i ,SERBRB RS W
ANBRARTHEERD 3 FHBRMIWEBEHEER TERFKE. RBEHERI WA
BB BREEROBEN 38 5. HP3ERBRMM 65 5.
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Med Beh T E2 WA B 4.4 BB
JEHE N 4P § 4 2.46(16.44) " 4.48(20.95)  8.02(53.61) 14, 96(100, 00)
-p § 4 44,15(5.87)  130.00(20.23)  468.40(72.90) 642, 55(100. 00)
HELE 4P § 4 0.98(2.12) 17.55(97.88) 17. 93(100. 00)
-p 6 4 0.40(0. 60) §6. 00(99. 40) 66. 40(100. 00)
% +P 10 4 177. 26(78.36) 48.94(21.64) - 226.20(100. 00)
-P 10 4 1519, 62(83. 80) 293.66(16.20) 1 813.28(100,00)
X +P % 5 18.50(6. 40) 268. 70(93. 60) 287. 20(100. 00)
-p 2% 5 7 62.1005.60) 1 042, 50(94. 40) 1104. §0(100. 00)
AREE 1P 10 4 43.18(11. 24) 286.70(74.63)  54.26(14.13) 384.14(10 0.00)
-p 10 4 26.38(2.92) 292,26(32.40) 583, 40(64. 68) 902. 04¢100. 00)
if3 +P 8 4 0.25(3.52)  3.25(45.71) 3,60¢50.71) 7.10(100.00)
-P 8 4 8.90(3.32)  214.05(79.95) 44,75(16.72) 267.70¢100. 00)
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W Z B RS R AT LART B AW BT ST AR R R VLRI 00 R — B E 3 H9E
YR RHLE R 80 FRA MR E Y R, BT SR MT B TREAE K MR , 42 40 e Rtk
B W] R R BUR S YIS RE EARREREZY EHS MRAGVRSWE
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Ohwaki ¥ HMH R AR B X FTALRFTBHERL.
3.2 BISRTEARRSBEVNRAOMERLBLBHLONE

i 6 FEMEB TR T REFT I W EVBRM A ETEQRUT 4 Fr . rER. ER.E
ARMERR. ARAMEDSUANBRHMELRS2BENESRNERE EEAY M. EA
M72h, EBR 22 DEILE . WAK Y% FE-HARBUMER 17%, EX . BAR
9456 s P BB ER 64 00 MBI RR 3200, 3R - R SOV MFTHEMR 18% . X 4 MK T
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R E R ARV B IS E I EOR, F B S Ca MBREAH X, 4K E 4 AR
TEALBE VR R /DR AT R > E R >E AR >FERBR, WIF 5 4 F A LRI logK (AD
RYR/DIF —B0 LR L | E A VBRI BEMIIE L EE S Al Fe MBBBA K. HFMmiE
H e pH B AP BT S MBE D KAHE 38U R R FHER 2N ELG R BRAR TH
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B, 54 LA Ca-P LB E A IES
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