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(Medicago saviva) F135E ( Cichorium intybus ) W) Lo i T AR A G Rk, S5 RFBH, SROAKFINT AL E 18 09 b i ARG B 2 % e
(P>0.05) fEX 4G E R M R BER W (P <0.05), MEEERENS , RKFMAEN 15 kg-bm B, P, g, 1 WUE
HRERTXE(P<0.01) {Hi &Y 30 kg-hm > kb F AT, I P, Fl g, 3 BEM T3 BALIE (P <0.01) ,HEHERBF I
WUE; S35 E W 5 , i AR K FIREAR T H P,FI T,(P <0.01) {H WUE 5X L BEZER(P>0.05) , XRBFELEBEMHER
R A A ) 14 A BRIE N 3R W R 3 LR T MK A IR SR, BRAEETE P, 5 g, P, 5 T WIS LLAR KGR it F &2 2 30
kg-hm ~* fhHE B (P <0.01) , 1 P,5 WUE HAE1E W AT R 80 B2 , KK 15 kg-hm ~* 4b3HAN 30 kg-hm > kb3 35 P,
5 g, T WUE HIARRESRIFHIRILN 15 kg-hm > L3 <30 kg-hm > L3 < X HR, R BRKFIR T B A S B Z /1Y
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Abstract; This study was conducted to investigate the response of specific leaf area (SLA) and photosynthesis of Medicago
sativa and Cichorium intybus grown under field environmental conditions to the super absorbent polymer ( SAP). The SAP
was added to the soil at the following rates: 0 (CK), 15 kg-hm > and 30 kg-hm ~>. The results showed that the SAP had
no significant effect on the SLA of Medicago sativa( P >0.05) , while it had significant effect on that of Cichorium intybus
(P <0.05). Applied with 15 kg-hm > of SAP, Medicago sativa had higher P, , g, and WUE than the CK significantly( P
<0.01), but when applied with 30 kg-hm > of SAP, its P, and g, were significantly lower than that of the CK(P <
0.01) , maintaining with high WUE ; for Cichorium intybus, the P, and T, were lower after applied with SAP, but there is
no significant difference between its WUE and that of the CK(P >0.05) , indicating that these two species responded to the

changed water environmental conditions by taking two different physiological reactions respectively. The correlations between
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P,and g,, P, and T, of Medicago sativa applied with 30 kg+-hm > of SAP were the most closely connected( P <0.01),
while the correlation between P, and WUE of the CK were the most closely connected, next were the treatments with 15 kg

-hm ? and 30 kg+hm > of SAP respectively; for Cichorium intybus, the connections of correlations between P, and g,, T.
and WUE all showed in the following order: treatment with 15 kg-hm ~* of SAP < treatment with 30 kg-hm ~* of SAP < CK,
reflecting that SAP would affect the relations among gas exchange parameters of leaves. It could be concluded that, the leaf
parameters and photosynthesis of different species responded to SAP were inconsistent, plants would adjust the

morphological and physiological process according to the changing environment, so as to keep their normal growth.

Key Words: specific leaf area; photosynthetic characters ; polyacrylamide ; Medicago sativa and Cichorium intybus
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BT T RIEE R EE MR, TN A S AT W % R, M b R R &a™
EAEETE (Medicago sativa) T35 E ( Cichorium intybus ) AL B KM EAEY) , FEAESKE P EEEZIEMH, BA
ZXBENEE R BEEYAEE RS BPAFEES RN T R0, B T K FER KRS
R SR, SR B 1 K S A5 AR A ER B A H Ik 24 il R A A R Y B B )

27K 3] ( super absorbent polymer ,SAP) J&—Ff @ i3 Bt AR Y AR 1+ 1 IR 58 HE A MM /K 3 B fb 2219 K £
A, ALRER RO B 1 3 B b MR B, i HL3E BT DL B B R A B O A B R K 4 R FRCR B sk o B
PR B HRB BTSRRI KT BE A B R R 2 A R SUE R 4 B A, IR 2K
RIERZ A5 T AR JERRSERE R B2, B I B AT AT RAGR R ik e RIPLE] B T - g fE
YIRS AT T R B HIESE > Bt TR R BT R R 1 R 7K 43 BE 7 S ML) BT BLIE A R BB T
PRAGRIRT 7K 43+ (R B 77 LA B AB 0 F 7K 4 0 s A B AR, R OB PR 7K 551 g, i XA 490 P9 A 3 AR 2855 Wi A4S SRR A -
KARRAIE, o FAUR R B IRBCR IR 28 B , R KRR B b AT DA AR Y OB & /E R 0 Fp el A8 5=, T
B AR AT LR WA Y A B S LR L, ] AR A -K A R R A ENZER . B AR L3 S EM
FEPRT KT B R B LR ik IRICR 25 AR K, BRI B[R] — R KGR0 2 FH 1 A [] A 4 F - 38 T BB 7= A= AN TR
B AR BIRCR 7 Be— 2 T AR K0 S R 7 2 AR R BT SE , 4R B I8 & R RS0 K 08K - S FAd 4
AR KR Y B At PR 2 it FE 7 =X R S S IR AR 7K SRR 49 R - 338 035 B VR R MLEE XS T 48 5 X 3R AR P2 S ik B
B IELE Lo

AL R R AR B 18 FA B XS &2, WF5E T A RR KSR & X BB A A B RN R R, X % TR
Jite FEIAS TR 7K 550 PR 2 %o A 40 A 3 A 253 A P53 e D B A 1 v 80 P 338 K W 06 1 A 3 A LA L 43Tk
2ETK RN ML B B, W] AR CRKGRI T R PSR HE B e SO, X 48 3 X AR 1 AR TER L
BEREEBEMNAS%,

1 HRXBAZFEGEMARFIE
1.1 FFRX AR

W b S B AR VER Y Bt N, iz X b B B 110°12" E F125°117 N, i3k 170m, 2R BE

19.2°C , &#HH (7 Afn) FHRE 28.3°C , &% A (1 Afy) FXEE 8. 4°C , i i = i 38°C, ARk o S AR IR
-6C . FFEME 1655. 6mm, FFFHEHE 4.5.6 A, XAEZWER D, TEZEHAE, FFIHNEE 78% .

THOERYER L, 3 pH (E R 4. 85, AF N 1. 13 g-om ™, A FFAKE Ny 32. 78% , LA HLIK 42. 6
grkg T AN 1.82 g-kg T UKARAN 111.1 mg-kg ™', 22BN 2.25 g-kg T 24K 11.04 g-kg ',
1.2 HEHREET

R T F 38 ( Cichorium insybus) W B PG E HL , BRAEH TE (Medicago sativa) W B LI R EL A
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FRAH], PRK R B L 5 400 5 2 " AR ES 2 B SNF 7= &, H 3 3044 9 Super Absorbent Polymers, &
(SAP) , =i #5y MP3005KM , M /K 53k 5 5 1 300 £, 1 = 403 MR SR (474 ) MR IR Bk E T &2
TR B RB A ) BB RI 2R AT AR Ak S RS A o B, A2 — T N A A LA B R K AR K AR RE I R o F 3R
Mo AR B AASHEF (CK) £E o3t B R B & R 15 kg-hm ~H1 30 kg-hm B KF1E A% . 78
T, e 2R AK P  EHEMRBOK S B ERAMER, REHET L2 RE R 10em &b, F35 35,
R EEHTR, EEE T M ERRA RS0 20 kg-hm > F1 8 kg-hm ™, Fpait A T FF  553% 1%
T 2em , SR FBENLIX HILTT R E /DX EFN 2m x 3m, B—40 3 3 IREX . 2007 4F 10 H 24 HFpHE , BAE
FHAAHAE 584 B RREE R (T BRI TERE,
1.3 MRS SH I E

MisEF 2008 454 H (BER) #ET, WWET SR EEMBEELTH | HERERKY . £8—/ DX EFEmH
1 58 S JB  TOoR L ELAR RS B 2 ~ 3 AN B, A Li-6400 fE #5064 M€ %4t (Li-cor, USA) , ]9 :00
~11:30 MEM R B AHR(P,) SILTE (g,) MZEMHER(T,) FAEIRIHE, (B RE G R EE. RiE
Penuelas 2 318 K M FI R R (WUE) =P,/ T,,
1.4 mPE AL e I AR SR R A BRI E

BRA K B /N B R 5 B, B HEERCRAE 2 e &R 0K R E B 5E e AR M A
FFm R EBEMTEMNE . REMMH R JeFHHE L (LI-3000) e K m i, R 5 #HE T8+, 70°C
THTF EEE, RYE Denis 7B M HA(SIA, em™kg™') = HEF/HFE,

{8 F SPAD-502 -4 % & &4 (Minolta,, Japan ) Jli & HARX M4 R & &, WEEF4F SPAD-502 ri4x R
BT F W E M By M shilE , SR YIE 2 R, B R ER S ~6 K IEE 10 FE.
1.5 B

SR SPSS Bi 40 A 4k 442 (SPSS 11. 0 for Windows, Chicago, USA) X %38 4T 4 3 43 #7 . One-Way
ANOVA J52:43#1, 3 LSD LT 2 E K,
2 GRS
2.1 YA AR E A R B I T AR S [ it R R KR B i

PRKFIXT EAEE T B E RN IR T B EF W (P >0.05) , X3 E KM SRS & CEEE M LM
BT REZWE(P>0.05) EXFHEM M ER EEEENTRESEIEGREFM(P<0.05), f£
KB E R 15 kg-hm ~Flia F 8 30 kg-hm Kb A S E T M-SR & B B2 R TR, Hxd i8 451
RET 17% F13% , MR 15 kg-hm 2 F 3 E AL LM RS X BTG B 25 5, (i F & 4 30 kg-hm 2 4b 3
O E RS B BERRAIE T 21% , R IS TR B T8 RN 38 T AR AR 3 RN B i T ARG AR [ R R KR A
NAVEEFEAEZE R, BROKFIX AR B SEWE A RS —3E (% 1) .

F1 ZTEHBNHEMFSEXTRERER K KNG
Table 1 The response of the leaf traits of Medicago sativa and Cichorium intybus to the Super absorbent polymer ( SAP)

15K B MR LS S AL NTIEA
SAP Leaf area (cm?) Leaf chlorophyll Specific leaf area (cm*-g~!)
(kg-hm~2) EIASE BHE EIAE 3HE AT 3HE
CK 2.7 +0.4a 238.0 +40.7a 42.9+1.7¢ 36.8 +3.2a 410.2 +45.1a 391.4 £22.4a
15 3.2 +0.6a 212.6 +51.5a 50.3 +4.4a 35.5 +5.4a 391.2 £53.4a 387.8 £24.1a
30 3.0+0.5a 222.9 +31.5a 48.5+1.3b 36.5 +5.4a 391.3 £25.9a 311.1 £66.7b

BIE TS Medicago sativa; 3 Cichorium intybus AHFEIFRHRETLLE R, AR FHAFKAER  Values in the same column followed by the

same letter are not significantly different according to LSD’ s test

2.2 W RASARSSHRS BN S [t B AR K SR i e o
A Rl AR K IS SR AE B A E M A USSR S RO A BA — B R (18 1) o XFERAEETE M
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&K FIE R R 15 kg-hm B, H P, g F1 WUE ¥ B E R T (P <0.01) , 4> B AT EIRE T 14% ,
15% F118% ,{H T, 5%t BAALL G B E 2R . MaFH & 30kg-hm 2 g3, H P, g F1 T, 35 5 3 16 T %o HR Ak 7
(P <0.01) , 435I FLXT BEFEAR T 19% \25% F119% , ARG EIEA BEER (K 1a) . RHAGHERN 15
kg-hm i}, Rk B E IR LB TR P,, g, M WUE , T 2448 7K 57 5 F & 4 30 kg-hm B, /K 14 8%
FEAR T SRAEE T P, , Fl g, JHI AN WUE , fRoKFIX 3 E M 7 SRS SR 20 5 X5 AL 5 75 HAE
HAFfE2 R (B 1b) . RRMEF AKX 3 P T35 844 83 %, (B2 A& R 15 kg-hm > H1 30
kg hm 2 ZbFRE P A0 T, ¥ 85K T X IBALEE (P <0.01) , ik g, fl WUE 53T EEZER(P>0.05), X%
B, TR KFIREAR T3 E W PN T, (BN g F1 WUE .,

HKAGHE Cichorium intybus  —h= AR P, -0 KA g - R T, - KAFIRBHE wUE
S ETE Medicago sativa == eAHE P, -0- KARE & -0 ABERT —o— KAFIHME wUE

30 110 10 45
a b =
~ [ S " R it 2
g% (0% T Bt
@ ’__,-’ ., o @ ’s\ g
LI 06 £ osr . £
E ‘2 : T °s
z 5 NI SR X -
04 & 2 %
g 20 F o g 6 §
.4]: i 7‘73 & i —_
2 02 17 e 1 x
.%,
15 . s 0 4 s ! 0
0 15 30 0 15 30
77K i & SAP (kg-hm2) 77K i & SAP (kg-hm2)

Bl 1 BT (Medicago sativa) FIBHEL ( Cichorium intybus ) I} S A S B AN R Fi K 9] iKW o
Fig.1 The response of the leaf gas exchange parameters of Medicago sativa and Cichorium intybus to the Super absorbent polymer ( SAP)

2.3 R RIS HC ] 126 R R FH 2 AR 7K 0] g i o

EKWEESHE P, 5 g, T.M WUE XRWE 2 fin, Hod AFEGEERET P, 5 g, T8 WUE ¥
NIEMERR, AR ERHEEER ., RIWETE P15 g WAL E A 30 kg-hm 7 bR (P <
0. 01) , KWK Jyite FHI B2 15 kg-hm Kb FRFING B (P <0.01,P <0.05) (K 2a) , P, 5 T, HIAHEHELL 30 kg-hm 2
AbHR BB (P <0.01) KRN B A 15kg/hm* 4bHE (P <0.01,P <0.01) ([ 2b) . P, 55 WUE FIAENELART R
BB (P <0.01) 4RI N 15 kg-hm 24bBEF 30 kg-hm 24bBE(P <0.05,P >0.05) (& 2¢) o

e P, 5 g, T, f1 WUE WX RZARTEEETE , BEARLHEEWAR ., AFRGHEEE P,5 g, M1 WUE
B BERMIEAHRRR(E 2d fif) B T HREMHAHRKER(E 2¢) . P, 5 g, T, WUE fAHE MRS
KEIN 15 kg-hm > ghFH <30 kg-hm 40 < XFHR 1 F BAA [t Fi B AR /KGRI R A 1 7 A3 B S0k
TS EI A BA —Bk.
3 it

RIS E TE A E M R AR (M KN SR SRR ER) foh e R O3 E
&) XN R FH 2 ARK SR e R FEE 22 57, RIS A RIME Y i S it A BE —8tk. i
KN WA YR B IR 68 1 B B4, T R R ZAEYOL S ERM D ER M, S B — B E L miE
YIe A E R SLA S AT ThRE MR B AR %, BLEAR KARRE b AT AR B O A 1 PR IR A
JE 75 PR 7 A K SR o 1] A8 5700 JEL R 6 I e R X 7K 3910 B i 57 50 3 8 — 3, 3 AT B 5 R
F WSS R A % , e BT 2k AN G5 H 0T DR ER I 4 1 738 1 F0 38 I S5 M 7 B 4 2

SHEWE TS AR N 15 kg-hm B, K5I fE B E R LI HE K P, g M WUE , T S 47K 500 it F
B4 30 kg-hm B} K FIE BERR T EEEER P, g M T, (BXH WUE TRERW . XFH, FKH]

BRI ERRAEYIOLEER, KR FE -G ENTEE. XEEMS, A ERK K
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7K B EESAP (kghm?) OCK A 15 m30

SIEI T8 Medicago sativa
35 35 — 35—
a b c
A A
o]
25 A ' 25+ - -A
® Jo .07 om
~ A i _A .
DA 15 -, 15
& ‘a © )
e " n .
Té | 5 ! L J 5 ! L |
3 1.5 0 5 10 15 1 2 3 4
S
g 25
s
R
4 20 |-
(o]
15 A | | 15 1 |A J ]5 | | |
0.5 1.0 1.5 2.5 45 6.5 8.5 2.5 35 45 5.5
KIS E g (mol-m2s!) 7K T, (mmol-m2.s7") K43 R FIZE WUE (mmol-mol™)

B2 SRS S B 2 1 R 56 R X AR [t PR A PR K 790w
Fig.2 The response of the relation between leaf gas exchange parameters of Medicago sativa and Cichorium intybus to the super absorbent polymer

(SAP)

FEIREAR TR ER PR T, (BRI g A0 WUE, IR ICTE 47— 12 7K 730 I AR 59 25 12 AR 9 P,
TR BLE TR Y& 1E 52 LUK 2 BRI 7 BR 0 3 R T HA 5 A 3 W T B,
PRI AR 30 T B s 4% 3K S R T S A B e & A 38T o FE /K SR A AR B o, 2K AR SR 2
—ANEB IR, SHP A AR TR o KR BRI R A IR Z BTk B S
DASE LT REREE, IR A A Bk M 40 TR RELE BUE 2 M A o AT e, SRR BE A A g 15 kg
hm > Kb 3 EAEE A ) WUE 3975 T X4 18, T TGI8 15 ke-hm 43I 30 kg-hm *4b3H 35 WUE 5% HEAR
R E 2SR, RUGRKHIX Y WUE B2 RY) AR TTRA —E 25, PRI R BT A R ) A4 25E
IOLSREME ST A AL T B K A SRl o T B 2 BRI DK R L P T 2 AR e 2 Bt P DR /K 50 xS T
BRI S A FRRBCR IR T R AL TR . XRAR 5 B S R WA 7E 70 40 A PR R K 252 Bt AR /KR 7T LA
15 155 S 2 DR R 9 7K SRV i B P 8 7 B 5 X B 5 SRR I, (R R LR RO B W o AR S5 2 14
Z5 AR RA I S S IR G RA SR E . R, AT S, i SRS S B A
FKENS AN R B ARAK R B e B A7 7E 22 51, R A PROKR — RE AR I BBCE T M i KRS S B (B R &, 2
— BRI (R AE  28 BE TE PR PR K 5 P B T A R 5 A B s iy o o R e R /K 5 B IE B 48T 1 P LA
HENME.

B TR G & AR 2 A B A BRSNS PR 25 (R B R Wi, o T2 B A 4 A 7 1, DR e BRS80S R A
i At A BEAS AS [R] PR PR KGR X flymieg o 5% 2R LA BE B8 S [ o 7 o PR 7 590 g AL 8 5 R 6 82 i D
AR R B BAEYIK 73 55 2R B BIBEST , B8 T W58 T AL AR B, 57 i X AL ) 8 kA 38 A 25 B9 o
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