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Study on light-weight substrate for roof greening with aquasorb
and biosurfactant

TAN Qiyan, LI Suyan, SUN Xiangyang, HAO Huirong, LI Yinan, SUN Jingyu
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The purpose of this research is to screen the optimal specific substrate for roof greening
by taking perlite as matrix aggregate, aquasorb (A), biosurfactant (B) and slow-release fertilizer as additives,
combined with plant growth indexes. [Method] Based on the analysis of effects of aquasorb [0(A0), 0.5(A0.5),
1.0(A1.0) g-kg '] and 2% biosurfactant [0(B0), 100(B100), 200(B200) mL- kg '] on physicochemical properties
of perlite under the condition of slow-release fertilizer (30 g-kg '), two groups of high scoring substrates were
chosen by matrix methods for cultivation experiment, and the growth indexes of Caryopteris clandonensis

“Worcester Gold” and Iris lactea were analyzed by membership function to determine the optimal substrate.
[Result] The aquasorb and biosurfactant had significant effects on the physicochemical properties of the
substrates and plant growth indicators of the cultivated plants (P<<0.05). Compared with the control (aquasorb
0 g-kg' and 2% biosurfactant 0 mL-kg '), the bulk density of A1.0B200(aquasorb 1.0 g-kg' and 2%
biosurfactant 200 mL- kg ") decreased by 17.11%, capillary porosity and field capacity increased by 10.82% and

55.55%, the mass fraction of total nitrogen, available phosphorus and rapidly available potassium increased by
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14.78%, 44.36% and 25.28%, respectively. The plant height, root length, shoot and root fresh weight of A1.0B200
(aquasorb 1.0 g-kg', 2% biosurfactant 200 mL-kg ') were significantly higher than those of the control,
and the comprehensive evaluation coefficient of membership function was the highest. [Conclusion] Aquasorb
and biosurfactant can improve the water-gas ratio of perlite substrate and improve the ability of fertilizer supply
and conservation. Compared with A1.0B100, A1.0B200 is superior. [Ch, 2 fig. 5 tab. 39 ref.]
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Table 2  Physical properties of substrate treatments

Ab ATE/(gem™) SASLBREE /% WAL % EEALBEE /% KA
Xif 0.134 a 76.98 a 28.08a 4890 a 1.76 ¢
AOB100 0.122b 72.43 ab 24.04b 4839 a 2.02 de
A0B200 0.115¢ 76.03 ab 22.94 be 53.09 2 233 cd
A0.5B0 0.119b 73.28 ab 22.64 bed 50.64 a 226cd
A0.5B100 0.113 be 71.49 ab 20.53 cde 50.97 a 2.50 cd
A0.5B200 0.099 d 68.42b 19.94 de 48.48 a 243 cd
A1.0BO 0.112 be 75.20 ab 21.01 cd 54.19a 2.60 be
A1.0B100 0.104 cd 71.80 ab 18.07 ef 53.73a 2.99 ab
A1.0B200 0.096 d 70.65 ab 17.11 f 53.54a 3.14a

BEE . [RIFIR R/ ING B3R AN R A B ) 25 57 1 3 (P<<0.05)

FLBGE A S FL B 38 S AR %, B FLBE AR S LT s, stAEAmSILBEm S, 81
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BREETT 7, B A0.5B200 A R IR i 2% (P<<0.05) BEAIX 11.12% 4b, AR A HASXT IR JE B 35 25 57 .
EEILBEAE A1.0BO AP T iR B KA 54.19%, B IREES 10.82%, (A5 AbHR 22 R ARBE, &4t
KSR N 1.76~3.14, Hid A1.0B200 4bFE 2% (P<<0.05) = TBR A1.0B100 Zh i HoAd b2
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Table 3 Chemical properties of substrate treatments

o - %%%f m%%iﬁg/ éﬁﬂ ﬁﬁ%j ﬁﬁﬁ{
(uS-cm™) (cmol-kg™) (g-kg™) (mg-kg™) (mg-kg™)

Xof HR 822a 343.44 cd 574 f 575¢ 96.70 e 27033 ¢
AO0B100 6.51d 270.36 d 5.93 ef 5.89¢ 101.80 e 2883.4d
A0B200 6.86 bed 341.76 cd 6.63 ¢ 583¢ 107.30 de 2957.8cd
A0.5B0 7.38b 553.74 b 6.16 de 6.09d 118.40 cd 2937.5cd
A0.5B100 7.01 bed 438.95 be 6.30d 6.37 be 125.50 be 3088.1 be
A0.5B200 6.68 cd 480.10 be 6.93b 6.44 ab 129.80 abc 3143.8b
A1.0BO 8.0la 768.74 a 6.71 be 6.24 cd 131.30 abc 3178.4b
A1.0B100 7.12be 580.76 b 6.94b 6.43 ab 145.64 a 34218a
A1.0B200 732b 564.96 b 732a 6.60 a 139.60 ab 3386.6a

LW RIS/ Sk R N [ Ah 20 ) 22 57 .25 (P<<0.05)

TR RO, A B IR B 35 (P<<0.05) $£75 44.36% H1 26.58%, A1.0B200 AbFEYK >, # A1.0B100 G
WS HUt AR KT R 2 (P<<0.05) $2& /55 36 5T A9 BH 25 7 2e 4 i DL R AR . A RO RN RN A T 4y

5& A1.0BO Ab H L 5t 1% FH 25 Ag 46 f DA Mo 4 A . A 2550 R o A8 o it 50T R J 2 (P<<0.05) 3
T B A Py T PRI, A A BH 8 A8 i R SO BR  a AA 2 (P<<0.05) H
23 ERBUMEREZEEEN
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DAKARR . A RO AN SR BT 7 BB PP 4 BR5y  pH AL 53830 LA 7.00 1 500 pS-em™ A1l
TZORG A MBSy . %R A 3543 . AOB100 & 38 4+, AOB200 4 67 4. A0.5B0 4 58 43. A0.5B100
71 4%, A0.5B200 Jy 80, A1.0BO Jy 87 43 . A1.0B100 &y 100 43 F1 A1.0B200 & 100 4%, &P E0 &
1Y 2 3L A1.0B100 i1 A1.0B200, #0352 FhIE g7 55 1056
2.4 HEWEKIERR

mE 2 Frs: e EE RS, 2 g

100 - &R =1 A

P B AR K 32 A1.0B200 AbFRER K, A1.0B100 . b
IEFRR | XS, FE ALOB200 Mo Ak 4 s T b
FE RIS AR AL % HRBE I 134 3% (P<<0.05) #2785 T bk 260 b a
BRI, T 2E A1OB100 JE L (R BEASCR 5 e 5 2 4wl b E
BELAREL, UREAIRRE . KNSR R £ . I

e 4 T 2 RO R BER . H L R 2o
TR Y A1.0B200 4bFEE K, A1.0B100 0

UEBRRZ , MIREN. {5 ALOB200 AHIERT I, 4 S £ 5 % g g
76 B G S | S e AR P o g 3K ;- ; ; E
B RME, BXIRYA R E @P<0.05) 4, & e

ALOBLOO #0522 57 5 i A BRI it 3 (P<< mE OHK
0.05) KT X} HEFT A1.0B100 AbFH , Hb |- 35 FrAR 340 faf AN 5 B2 [ — R A )
R 62 (P<0.05) KT X IR, % A1.0B100 P A AbHE B 22 7 2. 3 (P<<0.05)
T 225 o A RN B i ) R e LU e A5 A B ) 22 K2 AaEKkHfRK

jlzq’:z: EE'% . Figure 2 Plant height and root length for each treatment
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AR A KIS AR ISR R B R, 1R T A1.0B200 LR ST 2T A1.0B100 Ab 3 A%t
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Table 4 Fresh weight and root top ratio of plant

LY Qb SEE g MRt 51 /g Hi L i g HR ek L
papiist 49.74 b 14.03 b 35.71b 0.39a

T A1.0B100 61.09 ab 18.26 ab 42.83 ab 0.43 a
A1.0B200 72.59 a 22.95a 49.64a 0.48 a

popilst 85.56 b 36.19b 49.37b 0.73a

i A1.0B100 104.00 b 44.08 ab 59.92 ab 0.76 a
A1.0B200 129.16 a 51.69 a 7747 a 0.68 a

Y [R—HEY AR A [ ING TR R AN R A B E] 22 5 235 (P<<0.05)

&S5 AREREHTEHENDEERKERNES TN

Table 5 Comprehensive evaluation of growth indexes of C.clandonensis ‘Worcester Gold” and I. lactea

witii i o
e 5 o N R— N LAY A
. SR RREE M . e fi Rty E3 S HE%
we e S T U mE e gk S S ™ ommw R
" Bk B SRR “ Bk B BEFOR
X RE 0 0 0 0 0 0 0 0 0 0 0 0.67 0.06 3
ALOBI00O 035 056 050 047  0.51 0.42 050 023 042 051 038 1.00 0.49 2
A1.0B200 .00 1.00 100 100  1.00 1.00 100 100 100 1.00  1.00 0.00 0.92 1

3 #tig

FEARIE T 8 T 9 )= T R e i 2 T i, NI A 3 I o JE A, A s KA d 45 k. A
A5 AL PRI i 5 S 4450 0.1 g-em™, IAFIEE LA H ARE(E (0.1~0.5 g- em™) o it AR AR A A= )
FMIEVERREAL TR A BT AE . BALBREEFE AL, 5 T HBELBE, R
IRFNAESE TR B, (B AR P R B B T FLIRDY, IR0 ol AL IR A2 o B
FLB . X5 AT R AR — 3 FLBEURIG 52 M JL 0 9 38 AR, AR BT A L R R I A
TE 54%~96%, K ILLL 2~4 B ATIRO ) [ A0.5B200 AbFRAN , 4y 8 2H J 5 i L I BE e A 34 T
THLE G FE L 70% BIFRER, i — B A R AR 49% . it AR 7K 350 A A 4 2 1 6 1 7008 v B S R
HEFTKS L, A1.0B100 A1 A1.0B200 T /K R, 3 3.0, TR OR A A AE P 3R
TR ANE O] DR 5 — A EL ] . Rk bERE, dEREdR R HOKBE R R P28, A58 b A1.0B200 4k
B A K . BRI A K S R TR, AT RE S A= ) 2R 18 16 PR 700 o] 2 n 1
HOR A s, dhimscE Rk M ae A e,

AR T 3 TR A AR 5 i T3 1 pHL 38 ‘B LN 5.5~8.0, i H ik i 66 5 B EARIIE S J3 32 0 0 A 3tk . BR
X HEAT A1.0BO 3X 2 ZHEE R4, Higr 6 5T pH A 7EIE BIEFIN . ABAD S5 1Ay . AR A &
R <500 pS+em ', AHFSE &AL BRI HL 3k 270~770 pS+em™!, EARFFAESR, HU AW TE
SHRAE 100~2 000 pS+cm™ 1 & A HH R,

it ST AR K R R A 9 2 T R B B o T AR R BH A, B T R S AR RE ST .
RNM IR AT ARG e R BB Fac 4, FLAERE RN 0.25% Bk B AR IERCR P, ARy
TR R, R HA — 2 PR S, it 0 2B ) 2% 10 16 PR AV B2 R v S8 etk FH S 7 AR Fe T
RO, TR BPRE B4 FeP 3B JRL, 33X n R 2 A 4 2 1 136 14 9 418 10 22 B A 2k I PH 2 7 2 e et 1) i
RIB2 ARWFFErh,  H ARk A AE Py 2 & TR B i TR PR A A AL . A R RN R B
JE AR, FEHA R RR A B TS R 500 AT R D BB BR A B SR B R AR o S AR ST I . ARK
XFEBER IR . B B BSRIWEER, 7EGE KRB R, T REAR ke, g+
BRI . CHANG 465 WFGE B « i JIES 2% (4 i Jon 2 4 2 T35 1 700l o e 3 B B R K AR BE . A
T/ B R i e o PROK RN AT 55— Be iR e SE AR S R A O, TR 045 AR Rm T P il ]
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fifi £HEK o434 IS0, PR AHIFG S T M i S50 R CHANG 2509 [l fiff o8 25 R EEA— B

LA X6F 35 5 1403 17 M T i o A A R FR bR s e, AEAR R SR e B L R . R R IESE . it
PRAGR sl A= 9 2 T TG PR T B R AR A A K . TR SEPT IFgT iR i (UK TR AL WL
FA IR B R [ VR, 3G T R BT A PROK BB 1, i 1M Betula platyphylla T & F b A2 $2 55 5 MA
PV R SRR 40 1% B X - 25 b el s RO g, R T 45285 Zoysia japonica £
K5 CHOI &V WEg A . fti A=Y R G eI 3L 5T I, X958E4E Celosia cristata WIRE S . iR . ff 5
R R FOAS I B A PR R . ASEFSE R A1.0B100 A1 A1.0B200 4b B £H () 4 376 A1 2 i A B v
HR KRR 56 Hb S 8 bn 280 v T X0 R, T2 B2 DR Syt i 7K 55 0 A 40 2 v 1 751 B e el 3 1 SR A K LG
PH B T3 40 i MR B ME: S B R o, P BE S & TR A K. A, YANG P BT R fRK
5 RZNCIR G 8 T4 /NAE Triticum aestivum W4 Z & i, SRR S HOGA BB RUK 3 FIHRCR, (2t
THMARK . AMRE R : 5 2% ) 3= 105 5 & 100 mL-kg ™ B AH H, it hn & 4
200 mL- kg™ BT i AR K AR HEAE T BE B, X v BB SR A A OC o (BOROK RN A B 2 T 1
XHE A A KB B AR B S A A R Rt L, OB ORI & R i, ot
ST R E R AR Y R MR S A SRR AR R AR, IR
E[liy)]o

4 Hip

i TN AR 7K T R A ) 3 T AR T LR RS RS B R A R K AR AEPERE , KR, IR IR
&K, FIRFEMRAE ., 75 1.0 g-kg ' FR/K TR 200 mL-kg " 5 58 43 8 2% 24 9y 32 1 356 1 790 A vt o o2
A1.0B200 BBk A L i ik Mg e dd:, KA HIE 3.00, %0, BUSHE . A R TR > BOA B iR
pH e, PRACSCRELF o Sha &M IE A i A RASPR RO ZR S PR, A1.0B200 it H b e LR R

5 5 X
(1] VRO 610, 00, JR TR LT SR BIA R AT 1. SFHSRFY, 2004(7): 41 - 44,

XU Ping, CHE Wu, LI Junqi. Analysis on improvement of urban environment made by green roof [J]. Environ Prot,
2004(7): 41 — 44.

(2] st A W e, R TSk AL DB11/T 281-2005[S1. db5t: Jbatrii k& 1k, 2005.

(3] XIAEAR. AR R T A R ) b3 SRR AU AR WESE (DL U#B: PU 1AL R, 2006.
LIU Weidong. Studies on Ecological Effect and Selection of Roof Greening Plants in Chengdu City[D]. Chengdu: Sichuan
Agricultural University, 2006.

(4] XK, s2edr, BRI, FRIERALADIRE . 45 i MOHAEFR E A BLRFIAAAE A IR (D] b iloRe2e i (A AR EIR), 2010,
49031 1): 99— 101.
DENG Xiong, PENG Xiaochun, QIN Chaomei. The review of the functions and characteristics of roof greening, and its
current situation and problems in China [J]. Acta Sci Nat Univ Sunyatseni, 2010, 49(suppl 1): 99 — 101.

[5] NARDINI A, ANDRI S, CRASSO M. Influence of substrate depth and vegetation type on temperature and water runoff
mitigation by extensive green roofs: shrubs versus herbaceous plants [J]. Urban Ecosyst, 2012, 15(3): 697 — 708.

(6] Thitk. 3 AhEF AR 5 RO 85 lhac A= BN )37 K el AR IS, FHAIESE (D). R 5t R sl R, 2009.
MA Jin. Studies on the Physiological Responses to Osmosis Stress and Landscape Application of Three Wild Sedum
Plants[D]. Nanjing: Nanjing Forestry University, 2009.

(7] 35 3Cw, 2= T8, s, 55, R IR R K R R B At )5 &2 TRER AL R W e £ 5 FP AR BT (7], PRALARA B~ 41, 2005,
20(3): 180 — 183.
JI Wenli, LI Weizhong, WANG Chengji, et al. A study on present-situation of roof garden, plant select and planting design
in northern roof garden [J]. J Northwest For Univ, 2005, 20(3): 180 — 183.

(8] HMRE, #B/NF, XS, 45 LRAL P S MENTFC i) J TR A0 BT B B A T (7], WiV AR 27741, 2019, 36(3): 598 —
604.
XIAO Chaoqun, GUO Xiaoping, LIU Ling, et al. Greening waste compost as a new substrate for green roofs [J]. J Zhejiang


https://doi.org/10.3969/j.issn.0253-9705.2004.07.008
https://doi.org/10.3969/j.issn.0253-9705.2004.07.008
https://doi.org/10.1007/s11252-011-0220-5
https://doi.org/10.3969/j.issn.1001-7461.2005.03.048
https://doi.org/10.3969/j.issn.1001-7461.2005.03.048
https://doi.org/10.11833/j.issn.2095-0756.2019.03.022
https://doi.org/10.3969/j.issn.0253-9705.2004.07.008
https://doi.org/10.3969/j.issn.0253-9705.2004.07.008
https://doi.org/10.1007/s11252-011-0220-5
https://doi.org/10.3969/j.issn.1001-7461.2005.03.048
https://doi.org/10.3969/j.issn.1001-7461.2005.03.048
https://doi.org/10.11833/j.issn.2095-0756.2019.03.022

55 38 55 6 1] RS ROKGRRI A= 40 2 T 335 A0 T ) o T A A R o O PR Y 1185

A&F Univ, 2019, 36(3): 598 — 604.

(9] vh ISR K b2y, Fivk I TARE AR BURE: JGJ 155-2013[S]. dbst: sP ATl Hh Rk, 2013.

[10] H#L skER. ENSMNR TR ST [T]. Tk, 2015, 45(1): 184 — 188.
XIAO Min, ZHANG Guogiang. Development of designing and application of green roofs [J]. Ind Constr, 2015, 45(1):
184 — 188.

(11 254, BB AR A WA 0T e P R B 38 it AR A R 7 52 (D HSEER: b TR, 2020.
LI Yanyan. Effects of Pearlite Particle Size and Irrigationpatterns on Growth and Development of Enclosedcultivated
Tomato[D]. Handan: Hebei University of Engineering, 2020.

[12] BAI W, ZHANG H, LIU B, et al. Effects of super-absorbent polymers on the physical and chemical properties of soil
following different wetting and drying cycles [J]. Soil Use Manage, 2010, 26(3): 253 — 260.

[13] LIU Jin, SHI Bin, LU Yi, et al. Effectiveness of a new organic polymer sand-fixing agent on sand fixation[J]. Environ
Earth Sci, . 2012, 65(3). doi: 10.1007/s12665-011-1106-9.

(14]  EhMenl, 2 O, BRSCHE, 45, BRoAGRXT -7 PR E AR 0], WiVTAREBe=7412, 2004, 21(4): 404 — 407.
MA Huancheng, LUO Zhibin, CHEN Yiqun, et al. Hydrogel’s role in retention of nutrients in soil [J]. J Zhejiang For Coll,
2004, 21(4): 404 — 407.

(151 AR PR A% e AR P 5 B B AR B M BRI E ) A FOIR LR 2 [ D] 28422 1R ARk R 22, 2008.
CUI Min. The Influences of Wetting Agents on Physical and Chemical Properties and Plant Growth Status of Water-
repellent Medium[D]. Tai’an: Shandong Agriculture University, 2008.

[16] OOSTINDIE K, DEKKER L W, WESSELING J G, et al. Influence of a single soil surfactant application on potato ridge
moisture dynamics and crop yield in a water repellent sandy soil [J]. Acta Hortic, 2012, 938: 341 — 346.

[17] APUES. AT BRI 751 CN104394684A [P]. 2015-03-04.

[18] BANAT I M, MAKKAR R S, CAMEOTRA S S. Potential commercial applications of microbial surfactants [J]. Appl
Microbiol Biotechnol, 2000, 53(5): 495 — 508.

(191 BRI, E&, riE-t, % ARE BRI HE - 50k A S KR AT KRE sz (1], 374, 2017, 54(6): 1414 —
1423.
LU Gang, WANG Lei, LU Xiping, et al. The effect of gravel on saturated hydraulic conductivity and sater stor-age capacity
in reclaimed dump relative to reclamationmode [J]. Acta Pedol Sin, 2017, 54(6): 1414 — 1423.

[20] 1+ H. R0 M. 3 b2 dbat: thEfOl R, 2000.

[21] Hg, e, =300, 55, Jo LRI BUK ST RS EO T 1), A0l WU A4z, 2013, 44(5): 113 — 118, 142.
GAN Lu, FAN Haiyan, WU Wenyong, et al. Water retention parameters of soilless-culture substrates [J]. Transac Chin
Soc Agric Mach, 2013, 44(5): 113 — 118, 142.

[22] L, SKBE, P BH, S5, 4 SRR v R AR S HENE 5 A SR AR S A RICR 30T (D] A8 37 S IERL#41, 2020,
26(8): 1556 — 1564.
HAO Dan, ZHANG Lu, SUN Xiangyang, et al. Effect analysis of garden waste compost and cow manure substituting peat
in Calendula officinalis cultivation [J].J Plant Nutr Fert, 2020, 26(8): 1556 — 1564.

(23] ZETiRg. J2 DR pLARREE SR A E% (1], LAl B2, 2005, 33(1): 84 — 85.
LI Qiansheng. Greening media selection for green roof [J1..J Anhui Agri Sci, 2005, 33(1): 84 — 85.

(24] FE3S. A A ORAGRXF 13K 03 Sy st VR T80V [D]. #: FadbRMAEBHL K, 2014.
RAN Yanling. Effects of Super Absorbent Polymers on Soil Water Moisture and Physical Properties[D]. Yangling:
Northwest A&F University, 2014.

[25] #hEME, fF K Ee, 55 BUKGRXS T EA W BRI BT S K 7 A I Sh A5 1], TR IX RV FFE, 2013, 31(5):
161 —167.
HAN Yuguo, WU Hengfei, YANG Peiling, et al. Dynamic effects of super absorbent polymer on physical properties and
water infiltration of soil [J]. Agric Res Arid Areas, 2013, 31(5): 161 — 167.

[26] SRHESE. BRI RE BT . T A BUR S a3 (1], AL TAR-#4, 2005, 218 F)): 1 - 4.
GUO Shirong. Research progress, current exploitations and developing trends of solid cultivation medium [J]. Trans Chin
Soc Agric Eng, 2005, 21(suppl): 1 — 4.


https://doi.org/10.1111/j.1475-2743.2010.00271.x
10.1007/s12665-011-1106-9
https://doi.org/10.1007/s002530051648
https://doi.org/10.1007/s002530051648
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.11674/zwyf.19475
https://doi.org/10.11674/zwyf.19475
https://doi.org/10.3969/j.issn.0517-6611.2005.01.044
https://doi.org/10.3969/j.issn.0517-6611.2005.01.044
https://doi.org/10.1111/j.1475-2743.2010.00271.x
10.1007/s12665-011-1106-9
https://doi.org/10.1007/s002530051648
https://doi.org/10.1007/s002530051648
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.6041/j.issn.1000-1298.2013.05.021
https://doi.org/10.11674/zwyf.19475
https://doi.org/10.11674/zwyf.19475
https://doi.org/10.3969/j.issn.0517-6611.2005.01.044
https://doi.org/10.3969/j.issn.0517-6611.2005.01.044

1186

RN/ NI NI e 14 2021 4F 12 H 20 H

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

SACHDEV D P, CAMEOTRA S S. Biosurfactants in agriculture [J1. Appl Microbiol Biotechnol, 2013, 97(3): 1005 —
1016.

B, BARE. OGO A RS FIESE 0] Hh A2 4z, 2009, 25(22): 174 - 177.
GONG Lidan, YIN Zhenhua. Absorbent polymers in agricultural production on the applied research [J]. Chin Agric Sci
Bull, 2009, 25(22): 174 - 177.

ABAD M, NOGUERA P, BURES S. National inventory of organic wastes for use as growing media for ornamental potted
plant production: case study in Spain [J]. Bioresour Technol, 2001, 77(2): 197 — 200.

FE| MR R AEAR B 3L LY/T 2700-2016[S]. dbst: v E AR Akt 2016.

Wiz A HL-TCHLE A PR B PRk P RE AN 3B M BTG 520 [D]. =2 M1 Rl R4, 2008.

YANG Kui. Effect of Organic-Inorganic Superabsorbent Composite on Water Absorbency and Physicochemical Properties
of Soil[D]. Lanzhou: Gansu Agriculture University, 2008.

ZHANG Lu, SUN Xiangyang. Effects of rhamnolipid and initial compost particle size on the two-stage composting of green
waste [J]. Bioresour Technol, 2014, 163C: 112 — 122.

CHANG Baoxin, WHERLEY B, AITKENHEAD-PETERSON J A, et al. Effect of wetting agent on nutrient and water
retention and runoff from simulated urban lawns [J]. Hortscience, 2020, 55(7): 1005 — 1013.

KARADAG E, UZUM O B, SARAYDIN D. Swelling equilibria and dye adsorption studies of chemically crosslinked
superabsorbent acrylamide/maleic acid hydrogels [J]. Eur Polym J, 2002, 38(11): 2133 —2141.

TR, 2B, Bk AR T A RS R R AEREE (D] Aol B2, 2015, 51(12): 26 — 34

WEI Xing, LI Guiyu, LU Lin. Water and nutrient preservation of agri-forest residues used as nursery matrix [J]. Sci Silv
Sin, 2015, 51(12): 26 — 34.

MA Qiang, HUANG Chaogang, XIAO Henglin. Functionality study on light-weight ecological substrate [J]. Energies,
2018, 11: 3431. doi: 10.3390/en11123431.

CHOI J M. Effect of soil wetting agents on germination, growth, and nutrient uptake of common cockscomb in plug culture
[J]. Hortic Environ Biotechnol, 2003, 44(4): 514 — 517.

YANG Yonghui, WU Pute, WU Jicheng, et al. Responses of winter wheat photosynthetic characteristics and chlorophyll
content to water-retaining agent and N fertilizer [J].J Appl Ecol, 2011, 22(1): 79 — 85.

SANCHETI A, JU L K. Rhamnolipid effects on water imbibition, germination, and initial root and shoot growth of
soybeans [J].J Surfactants Deterg, 2020, 23(2): 371 — 381.


https://doi.org/10.1007/s00253-012-4641-8
https://doi.org/10.1016/S0960-8524(00)00152-8
https://doi.org/10.21273/HORTSCI14982-20
https://doi.org/10.1016/S0014-3057(02)00117-9
10.3390/en11123431
https://doi.org/10.1002/env.1030
https://doi.org/10.1002/jsde.12383
https://doi.org/10.1007/s00253-012-4641-8
https://doi.org/10.1016/S0960-8524(00)00152-8
https://doi.org/10.21273/HORTSCI14982-20
https://doi.org/10.1016/S0014-3057(02)00117-9
10.3390/en11123431
https://doi.org/10.1002/env.1030
https://doi.org/10.1002/jsde.12383

	1 材料与方法
	1.1 供试材料
	1.2 试验设计
	1.2.1 基质筛选试验
	1.2.2 种植试验

	1.3 测定项目及方法
	1.3.1 基质理化性质测定
	1.3.2 基质理化性质综合评价
	1.3.3 植株指标测定
	1.3.4 植株指标综合评价

	1.4 数据分析

	2 结果与分析
	2.1 基质物理性质
	2.1.1 容重、孔隙度及水气比
	2.1.2 持水量

	2.2 基质化学性质
	2.2.1 pH
	2.2.2 电导率
	2.2.3 阳离子交换量和基质养分

	2.3 基质理化性质综合评价
	2.4 植物生长指标
	2.5 植物生长指标综合评价

	3 讨论
	4 结论

