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Abstract

This paper studied the effects of three kinds of new super absorbent polymers on soil evaporation,
nitrogen and water leaching and growth of flowering Chinese cabbage through simulation expe-
riment and pot experiment. The soil cup leaching experiment showed that the soil water content
in treatment with super absorbent polymers increased from 7.10% to 28.42% on average. The soil
column test showed that on the 14t day of the experiment, the accumulative leaching losses of soil
nitrogen in treatment with PSB were 4.68% lower than those in NH4NO; treatment, while in the
treatment with NJ1 and NJ2, the losses were 20.20% and 14.49%. The pot experiment showed that
the biomass of flowering Chinese cabbage in treatment with the complex water-retaining agent
increased from 10.33% to 34.44% on average than that in NH4NOs treatment.
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EAAERIR A ZFRRK, R T 3FH AR LR R E . BAEK 9 5 A RS0 A K IR
TAMIBRERA, AN AT LS /KB P IN7.10%~28.42% . LHIKERLRE, £5F14
d, 5NHNO:AHE, n(PSB)AbEE AR Bk BEIK4.68%, SREME, MNJ1)FI(NJ2)LE
RIER BHHHAER D DI 41%20.20%H114.49% . ABRTLWRE, SNHNOME, i FEKFIAEEKSE
DAY & H B 1B 810.33%~34.44%.

K
%?gzl{ﬁj(?ﬂl ’ Té(ﬂl’iﬂ*ﬂ%; %‘D

1. B

KEWFRE, 1EHAWAEZM4T, RERAHME SR HEEIES 30%~35%, BEEA
10%~20%, e 35%~50%, KT [E AR EZRALEHK 5%~20%. LLEAEAE], MEBRKRFIR R ST 1900
ZH tRE, rE NIRRT 380 Z42476[1]. Ft, AESURANGE R T &5k, SR T HEEm5
Guo PEm R Z, SEEE AT RFSR K F e [ N AP [R) DG R BRI [ 2] [3]. 5 — 7 ih, FRE X2 —AK
WA ST Z E 5, AR AR 5 A /K B1X 28,320 m¥hm?, oI F-F X 4/5. BERE I A TR
AR R, KB R G RRE R, TR G KP4 8i[4] [5].

TRAG R —F BE @WK RKRBE S TREY, EXEmEmT R X gk K, $2 1
(HE7K B I BRI R K 2 R AR B IR PR, RITTE 15 7K AR A AR S IR A5 31 T 38N 2 IR
FA[61-[8] H HI TR St A AR ZK K 22 A LA SR TR s T B3 5 PR A Tk Joe o =6 A 72 B, A TR 3 8 ) RS A
i ER B B 22[9]-[10] 6

55 G 50— CR/K AN B ARAK AN [R], AR08 FH 00038 B AR KGR R i 2 DRK . AR, MY AT
NREYE IR K S, T HARE A K TR P BT R . R AL CRK N B B i 2 SR K B AR AN
RERME R R AR M ZEAIEH, BIERR IR AR ZK R AR DU Hh K IR — PR A AR & 42 [ 11]

2. M5 R%E
2.1. AR

BERARIKA: b /KB -1 (LA RIRR NJL) Rl 37K e -2 (DR TR FR NJ2),  F AR R koK 2% B 2 B i
i, HAMEAGKER, Wi HERGSFEME, BAENL. HEASHCH NIL 0.72 g HO/g Bk, 0.18
g NH,NO3/g %, 0.06 g N/g HER, WAEEMEE, HUKAF% M 110,52 glg: NJ2: 0.40 g H,0/g %EfiZ, 0.49
g NH4NOs/g %%, 0.17 g N/g gel, FATEFMRE, HIKAEHR A 103.48 g/g. B A L-/KFFI(LL R AR PSB)H
THW P L, 72 A R =K) S @ BRI AL DO RN o5 i 101 e &I, B

][/



it 2%

MR AR K 2 AR R 7 o A AD&7J<P$7'3 156.13 g/g.

HERAERE: JRE, &% 46%; NH4NOs, &% 35%; EBffRYS, & A Rk P,Os 12%; SALHH, & A R4
K,0 60%.

BERAEY: S0, SRR IE 80 R .

BoR IR A ER AR R IR bR KR L, B R L 1.

22. MWAE

2.2.1. FBMRKFIZELIEP AR IR

W4 ANREE, RRALEE 3 RES . CKO, 43, AMORKH: T1, 0 NJL Ab#E: T2, fin NJ2 AP,
T3, hnPSB Ab¥E. &M 9 cm. 42 7 cm WIEEELKAR, fEJREIT =AM oAt hL, #—JZ 200 H
Jetedi. #id 60 Hifm it 3% 200 g 5 0.4 g FFHFAGKFIREIIS, BAMN, ENRTE -5
TERNHIBEM, Bt CHBAE/KAE, R0 A 2 0% 23 M RS TR /K (W13 1 BTzR)o [l KRR Hh 2208 i 28 17K
120 ml, & i EAM T ORI S, BONKMRRE, KA LB GKFKEMERESE. HEBA
AQCHEIRIG FRAE Y, RN AR E, R EREMFIE[12]. BUF A A Xt S 7K (EP)

EP(%) = (M; — M)/200.00 x 100%
s Mi—E BT 5E ACAF FI L PR S I T s Mo—ARFR AN R TR 6 4 I 46 T =

2.2.2. FEMRAKFIE AR AL

Z: 1 Paramasivam 55 J77%[13]. fEFScH 200 H MR L, FHAEEAm BERA DR (25 g)fEE
B (HE4% 5 cm, & 30 em) FPRERUEEZ 4% 1.3 glom® 28 J6 % A\ 250 g (£ 10 em &) HIEQAT, it 2 mm §7),
FIehn 83T B CRKFFI T B AR &5, FRAEH BA% AR SR SE R N 250 g HIBR G 1) L IEVR E4(1 gN/kg 1),

—

)

Figure 1. Soil cup leaching set
1L THHBRERE

Table 1. Physical-chemical characteristics of pot soil
7z 1. BFREIEBUMER

EspilNiv PH {t/ RN/ EWP0s) EH(K0)  HREAWN)  HRBEPLOs) A RAR(K0)

ﬂﬁ% akg't ok =125 mg-kg * mg-kg * mg-kg * mg-kg* mg-kg* mg-kg*
R 20.9 6.05 1.54 0.40 4.86 62.03 21.20 49.27
- B W% W% HERLI% 2 /g-cm®

E0 rhig 52.73 21.36 2591 13
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A

R BT L ER (25 g)BE AR IKIHREL L2 . IS IIAERI AR ant B], AR R A B,
HAMMEEER 3 K.

H— RSN 150 ml /KA 43K o H O AT, B59% 1d S5 LA 150 ml ZK— RIS 4, WidkE 48 h
PIIRVER, IR 250 5 ARG /INFLEE R RS PRI 101, IR N853R 3 d J5, F 100 ml /KEEAT 28 2
VO, DU & AR FIRER VBT, ERE9% 2. 5. 8. 11, 14d WP HEATkIE, BIEE9E3d, WA 1 k. &
USRI TRAARAR, b A 8. AU 5E 5 73R R i R A A8k — R AN Y B VA [14]. BET T &
Wz 2 R, AZHE CKL, T1, ATHELR NHNO; IR B 411 CK2. T2, T3, AJHERIREZMRCR .
A. B 4 %A (CKO FRAN BRI R E I A S, B A8 v] UL

2.2.3. FHIBRKFHFOLERIAE

ARG AE R AON R A PR = KM 2EAT . I8 8 MACRE, HEACLEE 4 IRER BFEH L 4 kgo
R B WISMERILE LIRS, ERFPR KR 3. 3G AL, ERPSER 2 kg It, N
ANGRAKF, HoJa i 2 kg L 5NERREY, BV, K. B4 3 MR FERURUNE CRIE SRS AE BEARF] )
KA. WORI U RIS O E ARy, FREEE, BT IR FRTE

Table 2. Soil column leaching of super absorbent polymers with different N fertilizer treatments
= 2. SRR EHMARKFEFERERIE SR

{#7K 7 Super absorbent polymers ZUE N fertilizer
RILE Trial AL Treatment
Fh2% Variety g-column’* FhJ Variety g-column®

CKO S S S S

A4 CK1 _ _ NH;NO; 0.714
T1 PSB 0.12 NH;NO; 0.714

CK2 _ —_ EIRE 0.543

B 41 T2 NJL 043 (55 T1 % T-%) F7S S 0.4876
T3 NJ2 02 (45 T1 &) MR 0.4696

Table 3. Pot experiment of Chinese flowering cabbage with super absorbent polymers

% 3. RAKFIRIRLEHIR I T R

Super absorbent polymers N fertilizer o RS S -
L OS] . . Nutrient rate
Super phosphate  Potassium chloride 1
Treatment 5 5 e} 1 (mg-kg )
ik (gpot ™) B (gpot?) (gpot) (Gpot?) (N-P,05-K;0)
Variety Variety 252
CKO —_ —_ —_ —_ —_ —_ 0-0-0
CK1 _ _ NH;NO; 1.72 2.67 0.67 150-80-100
T1A PSB 212 NH4NO3 1.72 2.67 0.67 150-80-100
TiB PSB 212 IREFE 13 2.67 0.67 150-80-100
T2 NJ1 10 NH4NO; _ 2.67 0.67 150-80-100
T3 NJ2 353 (5 T14%FH) NHJNO; —_ 267 0.67 150-80-100
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3. BREHh
3.1. FEMRIKFIR LIEA S ZE LB

AR A KT S CKO ik, HIES/KEERRR, H1REFEL14g 2, KERH
TRFFRIEE 7 Ko M 2 ATLAEH 7 RINE A RKF PSB IR AR ST, HUXTER CKO Y& /K B4 m
28.42%, F:URJE NILFINJ2, 705 Lt i 1 10.06%F0 7.10%. 3% 5 B A ] 52 & (5 /K 70 7T B S5 A 1=
BOK AR, 1EM K A AR R RS T CKO & KE . 767 RULE, S r LR KEZEEERD
i/,

3.2. FERKFIBEHRERE

3.2.1. FHBURAKFIF LML BRI

ARSI AT BT IR0 5 S5 ¥ty T1 0 PSB 0.5 g/4%, 0.3 g/%, T2. T3 MM 5 T1 25, (HAHE
Sk 3 LSt IS oK LG, 1X SRR FIBOK KA 5% 28 IE B EA — € ikt & DA 5B Y
BKF AR, Hosb &, it T1 (PSB) A 0.12 g/%%, T2. T3 5 T1 % TH.

PRI R ILEE — VOB RS LB/, BITE S8 — Ik L3Ry MR e R . [ 3 R, MR )
SARFRTT DU H I B BLOR KR RE RS Ak i b, Forh SRTHARBARR T1 b CK1 98> 9.23%, 1M T2
T3 45t CK2 Y/l 4.13%F1 4.21%, T1 b T2 F1 T3 43 5198/0 5.81%F1 5.74%. 1t BH 3 Fhogi B ARKFIE +
BRI KAE f1; Hidr, PSB BIMR/AKBCRAL T NI AT NJ2,

3.2.2. FIBRKFIXARB LT

PRZE AR NH NOg FIAS [F) LR/ AL FRAE 38 T i) U3 R th s th & <) 4 o A diEe 4 R,
T17E 14 REGHE H R G CKL F#AIK 4.68 /N 7 i B I 45 FR 0] T2 F1 T3 4379 bk CK2 F£4IK T 20.20
Al 14.49 ANF 4, T2 L T3 FRMK 6.68 NF 4. 2B KE, CKL Lk CK2 B#(K 41.22 AN 430, R
NH,NO; LR 2 A BRI PURIABE S BRI 3 Flr B LR K TR BE 08 e 4 ) L3 h /R 7% 0 1)
WA A G A RKF PSB R AT, H A A RIKFIXT NHZNO5 1 AR AR 5 Rz Sz A T 5 R 38 B AR AR R
X5 HA NH, 5 8 L3RR R 5%
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Figure 2. The change curve of soil moisture content
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Figure 3. The total leaching volume of different treatments
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Figure 4. Nitrogen cumulate leaching rate curves of super absorbent polymers
in soil

4. fRIKFIR HIRP R R RITA H RE R AL

3.3. FERIAKFIRSE LA

3.3.1. FBERKFIFOEYERNFIY

55 8t F NHUNO3 (CKL) M EE, I AN A 57K 75 PSB(T1AT1B) DA b B 332 FH Bk 1 (T2) Ikt 2 (T3),
SO AR EAT B R PA (L 4), HIEPAIEE N 10.33%~34.44%. SEEEACEE T1B MHtL, T1A il T3 4%
FENEE 4R 9 10.17%H1 21.85%, F W] PSB % NHNO; (IR AR T IR 2, BA BRI~ EH, X
[FIFEE NH," 5 9 T AR IR O

3.3.2. MEMRKFIRFOOHER. KEIERBZM

425 /WY, IMAETGOKA, MR S EA R M. T2 ML CK1 & 7 1058 M A, 5
CK1 ALk, T1A. T1B. T3 AFAH AFRRERIE R, & 5 R, IABHRAKGRER m=e M (1
JeEHR, 5 CKLML, RN 1.7~3.5 pmol-m s, X5 B B4R K 7 BE i 560 3200 R H-43 3R
E LSO AR A (AR, BT O A &
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Table 4. Chinese flowering cabbage biomass of different treatments

4 FARLEHZHFLHEYE

4 7% Increasing yield (%)
HFETIERMENt rech weight (zpot ) % CK1 Over CK1 % T1B Over T1B
B 5 ver
CKO 12.80¢ — —
CK1 16.84bc _ __
TIA 20.47ab 21.56 10.17
T1B 18.58ab 10.33 —
T2 18.62ab 10.57 0.22
e 22.64a 34.44 21.85

T (Note): &5 i AN [/ 5 R} 75 22 57 i 5% 8% 7K o
Different letters in same column mean significant at 5% level.

Table 5. Chlorophyll andchotosynthesis rate of Chinese flowering cabbage of different treatments

75 PRLEHZHFUHMER. AERE

Ak 4¢3 SPAD & byt
Treatment Chlorophyll SPAD Photosynthesis speed (umol-m2-s™)
CK 53.99b 13.4d
CK1 56.60ab 14.0cd
T1A 56.65ab 15.7bc
TiB 57.01ab 15.8bc
T2 62.59ab 17.5ab
T3 57.69ab 16.4bc

E(Note): [FIF A El T RER AR Z ik 5% K
Different letters in same column mean significant at 5% level.

4. V5L

E PSRRI TR, e R AGRIE 5 R S BRI 5T el D R K T &L R AR 3B 3R 3 Mg K o)
A 2R EE T THIA RRARAE AT [6] [15]-[19]. #RT0, H AT JC e B A I [ Aot R FIAE ARl _E (R i 35 5%
BIPTT AR R A, B ST R TR AR A BTN s R R KR R B 2
£ LR A7 AR 2R R HARK MR RE & RIBFERRAR,  JF AR A A7 o S SO RGN (et
ORI R AZRER L)+ SR Al OR /KT 5 TEN LA R TR N A ) 52 & OR KA RS HOR 1 A SR SR 3 TRk
FIG RS T R T A 2 B BRI 20], Xk CRARIAE AL b R4 R L 4 A FHRTZK B0 P 22 A0
S AR R AT B

AT FE R P A 7K B 2R DR AR TR AN — A 52 DR KGR B2 e S 25 i v H B P Kk 5 iy Db 33K
DK BEIRRRIGRIERRE, IR R . KB R GR KR A 7 T 2R fR K R el
f, FERARIRERE A TR KL, BERONHRFE BRI 28 T 2 R M RERESE A, AN, & RESE = fR
IKPERE . B A DRoKFR BRI B TEALE 45 28 i R OROAGRB RN T 145, sestmimt shk[20], K
W P PG RS o« A5G R IO P 5 4 300 et Zeta, A—IRARAK IR 10 178, I 5 JiAs P e 1R 1)
o 2B RE XA E A ORKFRECRAFRUF IOROK . DRAEPEBE[12] [21]. ASHTFER R4 R LW,
I AR ORI BRI L SR S ORI S TE LA R I At ) 52 DR S5 5 AR AR R SR 3 R K
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7R v R )2 T AT

AW GREW], H U GRATIAON 3 SR A B RAEAE R, 1 H XS NH NOs R IERCR

B, BEMTHRIROBR, RY] 3 AR GO RI B IRTE T RBIAER, AT B st se /o
HBATRE. X Ra i RER, 79 - @R WE S ORAGHAEER R & 42 9l ORoK B EOREAL . SEEK

JE—

AR AL 7 BB EORIER, ERRABETT.
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