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Effects of sediment adding ammonium on root morphology and nutrition

absorption of Myriophyllum spicatum
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Abstract: The root morphology, nutrition accumulation and dry biomass distribution of Myriophyllum spicatum from
different treatment with ammonium chloride (SN1, SN2 and CK) adding were investigated using sediment-water-submerged
macrophytes system in the greenhouse in static experiment condition. The results indicated that the taproot diameter (0.432
—0.518 mm), taproot/lateral root ratio (1.50 —4.39) of Myriophyllum spicatum increased with the increasing of
ammonium contents in the sediment. Taproot total length per plant (31.64 —171.67 cm ) was shorten significantly in high
ammonium condition. Taproot numbers per plant in SN2 (8. 17 piece) were lower than in SN1 (14. 67 piece) and CK
(14.33 piece) remarkably, while no significant difference between SN1 and CK. The total nitrogen contents of plant in the
treatments ( SN1 55.98 and SN2 55.19 mg/g) were significantly higher than that of CK (42.89 mg/g), while the total
phosphorus contents of plant in the treatments ( SN1 1.63 and SN2 1.53 mg/g) were significantly lower than that of CK
(3.71 mg/g). The total plant dry biomass (168.17 —405.81 mg/plant) and total plant phosphorus (0.25 —1.51 mg/
plant) increased with the increasing of sediment ammonium contents, while the rank order of the total plant nitrogen (9. 12
—21.08 mg/plant) was SN1 > CK > SN2. The allocation ratios of total plant nitrogen and total plant phosphorus in leaf

decreased, but those in root and stem increased significantly with the increasing of sediment ammonium contents.
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M 2R R IRIN CK B2 & F SN1 F1 SN2 438, Mtk 2FA M S 'S5 ENS 3R R
B, Hor SN1 1 SN2 b HpAE bR 2 A & B 25 57. 98 H1 55. 19 me/g, L CK 43348 T 35. 17% F
28.66% , SN1 F1 SN2 AbFE AR B & B30 1. 63 F11.54 mg/g, H. CK 4RI T 56. 13% $158.19% |,
R A 2R S BIN BIEMEREEE R SR E 2A 2 & E7E SN f1 SN2 b2 H LB EER . AR
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BEL2ASTERIN M >ZE >, 5 CK A BEEDEIFAH R ;SN BN E B2 A S BRI 748 > it >
%, ARACEBEMBES SRRy >R > X I H CK oM Fhefd 8B E s TARMZE, m
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F1 MRYAEMNENH SEXNBLIMERRRFSHENHIT
Table 1 Root characteristics of Myriophyllum spicatum as affected by sediment adding ammonium chloride

WRIEASIEFRSE Root parameters n CK SN1 SN2
Bpk FHIEE Taproot number per plant 6 14.33 +4.50a 14.67 +4.03a 8.17 +2.40b
F M HEH 4% Taproot diameter/mm 50 0.432 +0.027¢ 0.469 +0.029b 0.518 +0.032a
BPkFEHEIK Total taproot length per plant/cm 6 171.67 £13.61a 95.34 +5.98b 31.64 +1.01c
F AR/ AR Taproot/lateral root ratios 6 1.50 £0.19¢ 2.57 £0.43b 4.39 £0.55a

CK,SN1 Fl SN2 7 HIRZRUN 0% , 0.24% 711 0. 48% AL I TLRY s A7) T BRI AL BE 6] 22 5 A B 2 5 £ 3 LWHBSR T Duncan J/%3,0. 05
EFHBFERF; FHME « iz, TH

2.3 VUBWIRIFISME NH, 4 Rxt 700 S 740 R LR AR IR A3 P
SRR AL H LI R T 40 7= FH 2 5 A B R Bk (1 2) o a1 2 7L,
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Fig.1 Effects of sediment adding ammonium chloride on total nitrogen and total phosphorus contents of Myriophyllum spicatum
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Fig.2 Effects of sediment adding ammonium chloride on dry matter weight, total nitrogen and total phosphorus accumulation of
Myriophyllum spicatum

FEAEIURB AR BRI A= W) B BO R A UURYSNE NH, S BARRIAA T (K 2), Hep CK 1 SN 4
BB A BB RIGRI it > 25 > MR T SN2 AL rh RN M A W B B R R Bk - 25
>t >R, BEETIRYISNE NH, &2 830, AR B AW B I HCHR(25.05% —S55.01% ) B3
R, MAEM P2 EC3 (38, 34% —68. 31% ) I B2 A, ZEAR R H ) 73 BL 3 (5. 895% —6. 66% ) Kb 3L [A]
TR EER . BEMERERMEMIER ZER P 0 AL S EY B0 TAEAE, (AR TR SN
NH, SEAFMAZER(FK2), CK A SNI L IR 2R Fo R R - > 25 > AR5 T SN2 &b
BHBAMERE 2R RMER R ZE >0 > R Hp RMZEP 2RI R (4. 06%—7. 69% 5
16.42% —55.67% ) ¥4Ik SN1 F1 SN2 4b ¥ 8 & & F CK Ab B, iy i+ 2 5 43 Fic % (36. 62% —79. 53% ) W] K
SN1 701 SN2 b B ZAK T CK 4L B, SN1.SN2 i CK AbBE rh REEIN B ¥ 2B/ FC AR IR I i > 25 > 4R H
HRORAIZE R 2B EC R (4. 58% —7.06% 5 15. 69% —43.23% ) ¥k SN1 il SN2 4b3¥ i & & F CK Ab#,
M B B (49. 71% —79.74% ) Wiy SN1 Al SN2 4b3E 8 5% T CK 4bH,
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Table 2 Effects of sediment adding ammonium chloride on resources allocation ratios of Myriophyllum spicatum

3547 Index Kb B Treament WE L RWR/ % ZXH I SWR/% HE It LWR/%

H: )& Biomass CK 6.64 +£0.36 a 25.05 £0.05 ¢ 68.31 £0.41 a

SN1 5.89+0.21 a 34.80 £0.21 b 59.31+0.00 b

SN2 6.66 +£0.90 a 55.01 £0.63 a 38.34+£0.26 ¢

AL RNR/% Z AL SNR/% & t LNR/%

2R TN CK 4.06 +0.23 b 16.42 +0.11 ¢ 79.53 £0.46 a

SN1 6.68 £0.24 a 32.64£0.19 b 60.68 +0.02 b

SN2 7.69 £1.00 a 55.67 £0.65 a 36.62 £0.28 ¢

8% L RPR/ % WL SPR/% 8§k LPR/%

21 TP CK 4.58 +0.27 b 15.69 +0.13 ¢ 79.74 £0.52 a

SN1 6.04+0.20 a 28.10+0.11 b 65.86 +0.28 b

SN2 7.06+0.93 a 43.23 +0.08 a 49.71 £0.80 ¢

AREH RWR: M THE/ BT Root dry matter/Total plant dry matter ratio; 25T, SWR: 25T/ & T H Stem dry matter/Total plant dry matter
ratio; M-E F, LWR: T/ ST Leaf dry matter/Total plant dry matter ratio; H3 4 L. RNR ; #3.5 &/ itk 5.2 Total root nitrogen/Total plant nitrogen ;
ZRE/ PR B A Total stem nitrogen/Total plant nitrogen ; M- 5t &/ # #k & 2 Total leaf nitrogen/Total plant nitrogen ; A3 i B/ A8 % & B Total root
phosphorus/Total plant phosphorus ; 2% /A #k & B Total stem phosphorus/Total plant phosphorus ; M- B/ #E#k & Total leaf phosphorus/Total plant
phosphorus

3 iFig

ML RN, SR K7 LU B NH) O N RS S S BEER 2 At BEIR
RS FIER R M NH, (SN1) 35, Ho F A W& b CK A3 32 TR, (A2 A B W b CK kb3 i 3 48
HLIRRAEYERERT CK 4038, B F 2R AR, YINBEEFRETE K NH, (SN2) 55+ 2
BARFI A B CK Ab 3 B2 TR, MZEA BN S CK AL TR EEF . RUE NH, FFE7EEH
WNEEMS THEAMERESHERWERET , CHME TRAZMMN F ALK, XS 224K Bk A BN, #
BE—EWE NH, BT SR#FTYRAEZPRRE, NH XY A K 00 675 EAE Y Fh 2 R 5
NH," ¥R A R HADA B FAFRAAR —5, X NH, HBBURAAEY , 7S5+ NH, &2 0. 1—
0.5 mmol/L i, -}y B #, A K Z B . PR WFBREM Y (Azolla filiculoides ) K 78 NH, ¥ ¥ & T
0.1 mmol/L [i5KH , A K BAR B E TR, HAKER S K NH, HKER( >1 mmol/L) i5KH R ™EZ
B SRR TR Wolffia arrhiza) WU RERSTH 32 38 15 (9 NH, ¥R (4 mmol/L) ™) M- $7E/K (& NH, ¥ ¥
it 5 mmol/L B, AR R A A A K W& Z B, W 24 NH, ¥R 15 mmol/L B, #E ¥ & M F FF 1R
Fer=t

YB3 LA R R IR RIE S AR L35k, Jampeetong F1 Brix fF5t > Fe 0, M3 4
KIER T 10 mmol/L ) NH, & EHEE P HARK & TR, 24 NH, &2 15 mmol/L B, R REE BF
THe. Cao Z'™ I BFsraR TR A KAER NH, A8 AR H R HAE K 7EAIR NH, 3R89 B35 F I, AR5
AR TRMMEE R, 5 CKAHLL, TIRRYm NH, & 2403 SN2 JREBEF R EREBEREIRT 42.99% ;
SN1 1 SN2 AbFR 2 e bR AR B 43 3| e CK ALFRREAR T 44.46% F1 81.57% , KB NH, JRBRAAFXS
IEBE =T HREEH, MH TRARMAERK, AP H SN2 fl CK IR E L35 T SNI1 403, (HAL 3 2 (8]
KWBEZES . XARRSTUKEYAERKWIIEE X, KEEHEY) EFEREIRRTIT RES, R TUKEY
A O FR AT DA R SE A AR R A AT A B K P RBCR B E Y . BRI A s)E , B3
i T U S IRIBUK (EBRK 5 R K Z E ) NH, YRBERREE R AT BB R EOKE NH, [ REKIER ., TR
PREBEAE KAE R NH, BRI BRI b AR R A (5] i 32 B S 3 4R A, B0 B A S A B
BERBEMKE 2) . BRILZSN, FAR/ MR LA B %R W0 —EERR ., AFREEETIRY NH,
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FrEN I, BRI RIEMAR EAR LA B EW/N (R 1) o BIABFE g3 TR .

MY KA NH, SR S RS RNk, AE SR, ML NH, 35 N JEE 4
QURPRES T (W K* Ca®" Mg™ " 45) & BB E T, KU NH, SFEEH T e Frmli, tHE K
BRI AR, SRS NG SR A T (SNT A SN2) Hh BB IR B 2R & B L CK b Bh B2 T
ME(E 1) o BMRSEISTERT ABFST Pt KB, Rayar and Hai 5% & 3L, K G768 NH, SRS % P il
S2F| %] . Arunothai Jampeetong i Hans Brix 5"t 7R , K A AR M-SR K AE S NH, $R85 A4
RN P BB, BWAEMR BN, BEEFE S NH WM, MY &N P M S EHE 75 & B
it Smith 1 Jackson'™* % Bl NH," {5 T F KXt P ATk, X AT BE-5 NH,' BE4% MM 4 3 B 25 7 i e ke
BR. MY "X P IR o] fE 5 AEY R X NH,” W 2 F2 BE A 56, AT BB 2 IR B A i 2
W , L R LB A R — ST . VOBV N AL B A0 B (SN Al SN2) FEAE IR R AR A rh 2 RS
BYEEST CKAH(E L), XS AERNEBRIICE X .

fEm NH 3R5Eh BIENR B A Y E A MBS 4 Bo e B3 T B, A0 R AEAR FIZE rh 23 e 3 (B 3 n
(F2). RUTEILIVR B F K AR NH, W BE R0 5 S SRR, AR AIZE X 3R 85 v i NH, YR B T 52 AR

ATRERS T Ao HR R B LT VTR AR Bk NH, 9 B B 5 T R K, K A M AR R AR AT
FLI B RS2 B R NH, Rfia
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