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Effects of biosolids on the growth and auxin metabolism of Poa pratensis under
drought stress

ZHANG Ning, CAO Yun-xin, XU Wei, CAHNG Zhi-hui’
College of Grassland Science, Beijing Forestry University, Beijing 100083, China

Abstract: Biosolids can improve the physical and chemical properties of soil, and promote plant growth. The aim of
this research was to study the effects of biosolids on the growth and auxin metabolism of Poa pratensis. A split-plot
experiment under the same nitrogen supply level and different water regimes was used, with the main-plot treatments
being drought stress and sufficient water supply. The split-plot treatments were biosolids and hormone treatments,
namely: indole-3-butytric acid, biosolids, biosolids with added tryptophan, tryptophan and a blank control with no
additions. The results showed that biosolids significantly reduced damage to turf quality and ameliorated reductions
in chlorophyll and carotenoid content of leaves (P<Z0.05). Under different water conditions, both the biosolids and
tryptophan increased the content of tryptophan and indoleacetic acid in the roots, while the biosolids significantly
increased indoleacetic acid and tryptophan levels in the root system and leaves, and biosolids mixed with tryptophan
was more effective than biosolids alone (P<C0.05). In summary, the application of biosolids significantly promoted
turfgrass growth, increased the chlorophyll and carotenoid content of Kentucky bluegrass leaves under drought
stress. Application of biosolids can also increased the content of tryptophan and indoleacetic acid in the leaves and

roots, and increased the photosynthetic rate of P. pratensis and enhanced its drought resistance.
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V5 U8 A 15 7K AL BT i A Ak B S K B A 0 R AL S B R A O VD BR A E SR IR TS T AN AL
A T B R B AR IR A D0 E L LS A T DL R R B R AN A ) AR R A LT AR OR
F W5 A 75 e T E & A W % W) 5 (biologically active substances, BAS) , B2 22 {5 U6 H A I 20 B i A= )
TR W) AL G T B R R AR R RUVE KB AT S W M AT AR A P 0 A K AR TG B AR
PrARAE Y38 A B AR 2R e, H e B TR 2 3 R S 0T LA SE A i E AR . R R A K R B AT
P HE TS U oA 8 2R T DA AR KR A i R X RS Uit T 2R 5P (Festuca elata) W] DL 25 44 8y H:
M2 2 S DGR SERCR DL R A A A 5T 2 WA 2R S U T L IR A A P TR R B K F I B2 R B 4R
LA WINITE & - LR SE Y

AL AR D9 38 28 A8 B L AR T S 25 AR A6 & B R B A5 5 AN AR 4k, m5|WE-3- 2 R (auxin, TAA) BEAR iF
R EE , M5 2E 3 (cytokinin, CTK) A LAIYTEE &, Wi ¥4 R (abscisic acid, ABA) B8 157K 43 B 38 <AL 1 IF
MY TAA/CTK T A M TR LS, L IAA R CTK B R840 6 ABA I 5 00 4 BN o BF 95 26 W, 15 it A 56
AR F 0] 2 = B R BOR (Poa pratensis) (0 JCRlAr Az FE 360 65 5 T L 22 Wi it 7 b 20T, BB n b R 9 R (A
B Ay 2L F) B B AR R NP . Zhang S ORI G 2R 115 e i 39, R BT R A TR 5 U8
b P55 I R R A i A K Ak TR BB B AR R B TAA R CTK & &, /0 ABA & &, 88 AR A= Wy & D S 4R
R EE L S TR SR MU R T AR A AR AT DR AR R 0 N AT L RE S T R AT ) W 0 A AR PR
AR

Fph LR Tz 0 TR E b Uy kb iz Bl 3 DL ROEE B R AR {H ) 52 R R R T SRR AE Y 5 e, n
ZENBRE . A 5T 3R WIS U8 RE (2 5 1P B A K, (H I 06 A ) R R B 2 2 A SR AR A 5 i o R DL . A IR
5 FH A R e 5 15 VeV R ZR0UR W5 T 5 W3 1 75 Ul X b R BOR AR K KR AR S e, LU O 5 e T R AR
7SI B AT 1) R Al B A A AR

1 MR5FE
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Table 1 Properties of biosolids

K X R el JE B R ERER =N
Water content Total nitrogen Total phosphorus Total potassium Humic acid TIAA Tryptophan
(%) (N, mg-g") (P, mg-g ") (K, mg-g™") (%) (pg-g ") (TPR, pg-g ")
84.7 66. 6 68.9 13.3 40.0 0.095 1.328

1.2 X EA

TR0 BT FH B bR B R BOR SRR R PR A O 15 gem 5 BE B M BE & 1 (profile products, Chica-
go) , % 800 “Cr B be , AN & AT A F= W T
1.3 FRFTRKGHLRLS T H L

TR HP A Ak B 4 Ay it ¥ U8 RAS it V5 U R 2K it 3 U 1% A B LA S 8 AR A R MR ORI, ANt TS T
) Ah B DS TR e VS B RV o SR R IE T A Ak B RE A b ORI AR 0 AR AR IR SR S [ R
V4 i TR B YR R — 19 5 U0 A T ALt W SR 0 5 90 v R b L BRI R

G AE O R FR A0 AT, H IR R 24 °C/18 °C, ) 8 14 h, )38 600 pmol-m *+s'c R E A 16 cm, K
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10 cm MR AR, A8 0. 7 kg M Be 2 £ 50 R FHBEML X 403 11, 3 6 A0 B . 1) X IR 5 2) 25 mg-kg "4
#3;3)50 mg-kg 'AF;4)75 mg-kg A FE;5) 15 g RKIFIN AR 15U (UB);6)15 g il 20 pmol-g ' {4 2 R 1)
HP(TB) . BAAFE S E A . A/ 4L FEA) 8 mg-mL " i B £ MR Bt & K, J5 S 4b 3R] 5 U8 42 1
o BT DEOK A ALY S K IR ) 90 %0 FH TR K i o i TR B A V43 0N A 4 R T B AR 15 d B R 30 d 4
SYREERINA 75 VR AE & Rl K V8 B A0 3 m AR T b IR A 14 .

IR HrLk 8 Ji . RRIRRE R MBIk, T A Ab B JC AU S 22 S R AL BR A R A AL E SR . g
5 DLORH5 FOPP 5 B O 8~10 em , 4 B B 5 I 5 19 RS CRE L BE T ORAE o XIS S R T S A 4 I
S, 5 2Z AT M RE S A T SR R EC 2 0T 45 A B R B (Y 4 R

R I 4 A Ak B A 5080 MO OB A (Y, mgepot ) RIT&UE FH i (X, mg-kg ') A b ik 2R, OF 19 2R vk
:Y=0.3396X+7.0582 (R*=0.9423) . i Jy FE 115 R I & e i 15 e A A/ & i 2. 339 mg-g ', IR
e Z RIS RN A AT =N 2.577T mg-g o ARBBER A S RN 75 mg-kg L WA N A SR 1Y TS
Ve IS I 2 R ) 5 U8 A U £ 430l Ok 0 19. 87 Fi18. 03 g+ kg o
1.4 X%t

BRI 7E A6 T MOl R 2 R iR % N AT, H RO EE 2 29 °C/17 °C, BRI [R] 2 13 h, O R 58 B2 24 600 pmol -
m Ces o AR FEANET SO A AR IR R R R B . I T A RS R R W S5 R AR AN E AR
Py 0T eh 0 RURE A 22 B SRR L

TSR 2L X T, AL 3 R K A S5 AL dE 1) T4 3K - R HEK A & SR REAE 9026 H R RfK 4 5 2) T Ak
P ORPEK I AR5 R K A i E 2500 B AR K SR I A K, PR R 90 %0 H I K B — ] . mlAh EE L
54 DA HATI(CK) 52)2 pmol- L~ '8¢ T g 4b #E (indolebutyric acid, TBA);3)19. 87 g-kg 'K I f4 & 2 1Y 15 U8
AFE(UB);4)18. 03 g-kg "N A R 15 TR A F(TB) ;5)360. 6 pmol-kg ' BRI (TRP) . B4 445
5. IBAWt &R 0. 365 mg-pot (A4 F 70% H (A4 7K 2 B B R 2 pmol- L 'AY IBA) s (A AR H & 5 TB
b AR (0 SR S AN SR . BT A AL H Y RUME A RO 75 mg-kg ' 2016 4F 4 A 20 H £ 25 cm X 25 cm #Y )5 K 98
BHIE A PR 2.5 kg Beh 1+, Be i /K s — B i) 5 PR Fr R 5 AR B N B i 1 em. 75 e 76 56 Fhiid I K
VA AT S SR A S T IBA TR B BV W, 35 R i 35 50 TR A B I o i T e s R 3 o AE B R T BB RS 56 15
R FEREEHE 30 Ko 3IREFRINA

HURERS 8] 43590 A : 2017 4F 7 A 7H (7 H 14 H 8 H3H 8 H 11 HAMS H 19 H , B+ FAb P2 + /K 43 & 1 4
) S A K B 90 % .50 % .30 % .25 % F190% (K —EJE) .
1.5 M EI|ARE T ix

BB 2t A A AT AR AL AR O R B R (Y AR SR BT 43 R 9 3L 1 AR R AT A Z A T, 6 SRR W A2 1Y
I i, 9 A AR AR (g B, AT BRAR A B €0 By — . R Li-6400 %A 1% (Lincoln, Nebraska USA) I & B
Mo BRI A R S R Oy I S 3R B N R A i 9500 SRR 3 ok T
JE ¥ P& M AE WA 665,649 F1 470 nm b B9 OGRE IR AR S 5 o SR S ROBAR €35 kI S W] Wk £ R R
i o RO NS ok
1.6 # ¥4 2

f87 ] Microsoft Excel 2007 14 % ¥ 5 i 45 2 1 €1 3%, FH SPSS 20. 0% B4 43 5 i 47 XK 36 J7 22 43 B AL H
K2 5 22500

2 HRESH

2.1 FEMATFRMNERTHRAKGH R

2.1.1 FEULmE FEOTBEK AR T L T A A B B R AOR AP LI R R4 (R 2) 8 A 3FI1L H L i5 YLLK
TN €8, 22 TR T 8 A B B UL T AR B 3 T IR (P<<0.01) . TR AR BRA T, 45 Ak B BT 00 5T G B
SR R R R SR — AR PR R KA . T R, UB A TB A B A B 05 R A B e T
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X HE (P<<0. 05) , TRP 4b # it B U8 it 18 76 &2 /K I i 35 i X6 B (P<<0. 05) , Ul B 8 v 8 Fn (o & 1R n] LI 35 08
T 55X B A e

F2 2MKSFZFHTFRNENRBRIENRE M

Table 2 Effects of biosolids on turfgrass quality of P. pratensis under two water conditions

IR S 4k B FE J5T b 3 H 1 Date ( H-H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
FE 4 Be/K Sufficient water CK 7.6bA 7. 4abAB 7.1bB 7.1bB 7.8aA
IBA 7.6bA 7.4abAB 7.4abAB 7.2bB 7.7aA
UB 7.7bA 7.7aA 7.6"aA 7.5"abA 7.8aA
TB 7.8abAB 7.8aAB 7.8"aAB 7.6"aB 8. 0aA
TRP 7.6bA 7.6abA 7.5%abA 7. 3abA 7.8aA
T 5138 Drought stress CK 7.5bA 6.8cB 5.5dC 4.3fD 5. 8dC
IBA 7.5bA 6. 9bcB 6.0cC 4.8eD 6.5"cBC
UB 8.27abA 7.67abB 6.8"bC 5.9"cD 6.9"beC
TB 8.3"aA 7.5"abB 6.6"bC 5.9"cD 7.1"bC
TRP 7.7bA 7.2bAB 5. 9cdC 5.4"dC 6.8"beB

HE: CK: 2 X MG UB: RO RIS IR TB: BG5S AL TRP: (&M . [FFIAFE /NG 5128 25 B 3% (P<<0.05);
AT AR KRG B3R 22 5 .35 (P<0. 05) 5 [/ — /K 4p Ab PR 5 — 57 v il i 2 5 060 B2 A L, oA 22 S it 38 (P<C0. 01) , AR 22 5 2 35 (P<<
0.05), F I,

Note: CK: Control check; UB: Untreated biosolids; TB: Treated biosolids; TRP: Tryptophan. Different lowercase letters within column or uppercase
letters within each row of each data set mean significantly difference at P<C0. 05 or extremely significant difference (P<<0.01) ; under the same moisture
treatment, **represents extremely significant difference (P<Z0.01) and * represents significant difference (P<20.05) between the trial group in each col-

ume and the control group difference. The same below.

2.1.2 EWE PREE FEORKEMT IS IR BRI R S i A 2 Tk IR i S U8 RE A8 i
BRI R RIS P RS R(RS) . TREMNAT A BRI R 2R R AR T R AT RS
£ TS LTS H 3 H (8K 7 & 5 22 3000 Wl /K i) I ik B e vy, 8 11 H (R HE/K/» & e 2
2550 M Ff7K i) i i 2 T B (P<<0.05) , BRaliis Je ab B Ah , & Ab PR EH 8 D R S i W& m T IR, H ) £
K38 500 I it FH 95 U8 RE 4R A R BRI R ST 8 S 3R s IR R K AR T 3000 I SR AR B AT DL 3K
2 R ORI R R DR A

R3 2MAAFZFHTERVEMEARLAT NRESENHM

Table 3 Effects of biosolids on leaf carotenoid content of P. pratensis under two water conditions (mg-g™)

IRy ik B SE AL 3 H 1 Date (7 -H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
FEAYBEIK Sufficient water CK 0. 325¢A 0.331cA 0. 352dA 0. 343abA 0.242bB
IBA 0. 364cB 0.395¢B 0.461"cA 0. 383aB 0.217bC
UB 0.459"bA 0.472"bA 0.428"cA 0.393aA 0.253abB
TB 0.538"aA 0.410"hcC 0.477"beB 0.425"aC 0.292abD
TRP 0.410bcB 0. 385¢B 0. 489" beA 0.406'aB 0. 236bC
T 5438 Drought stress CK 0.355¢B 0.477bA 0. 500bcA 0.222bC 0.298abB
IBA 0.356¢CD 0. 461bcB 0.579'abA 0.401"aBC 0.293abD
UB 0.358¢B 0.557'aA 0. 528bA 0. 249bC 0. 232°abC
TB 0.366¢B 0.547'aA 0.576'abA 0.379'aB 0.305aB
TRP 0.354¢cCD 0. 461bcB 0.597"aA 0.409'aBC 0.305aD
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2.1.3 Mg REE RO TEKRMTT s B R A R R AL, 5 TR A B P RR T U Ak
g o R S BRI I N AR B e TR R R (R 4) . TH 14 BT, A b R X BE I 25 4 v B R 2
AR R 2R S (P<<0.05), Him AL B M S R & B i 3% . TR Mba T HE T R RN, &
Ak B 2 2K AR R R AR SR — RS IR . TR AR A A B A R B B e T HL
P b 75 e Ak B B2 R LU P R 3R Ak BRI 25 (P<20..05) ¢

Fa4 2MANFZFHTHRENEMBRRHEZLENZMI

Table 4 Effects of biosolids on leaf chlorophyll content of P. pratensis under two water conditions (mg-g™')

K53k 3 HE T 4b 2 H ) Date (J-H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
743 $E /K Sufficient water CK 2. 70cA 1.92¢B 2.17deB 2. 26cAB 2. 35bcAB
IBA 2.61cBC 2.96"bAB 2.51dC 2. 73bcABC 3.06"abA
UB 3. 24beBC 2.85"bC 4.33"aA 3.66™aAB 3.59"aABC
TB 3. 11bcC 3.20"bC 4.43"aA 4.01"aB 3.20"abC
TRP 2.89cA 2. 90"bA 3.36"bA 2.957bA 2. 90'bA
F 538 Drought stress CK 3.51bA 3.02bB 2.10eC 1.39dD 2.23cC
IBA 3. 94abA 3.39abB 2.89"cC 2.12"cD 2.91bC
UB 4.17aA 3.84™aA 3.09"bcB 2.387cC 3.35™abB
TB 4. 04aA 3.84"aA 3.21"beB 2.67"beC 3.39"abB
TRP 3. 95abA 3.39abAB 2.69'cdBC 2.267cC 3.28"abAB

2.1.4 OUHEHEE  FOTEKKMT ARG HORTE RIS B S JE I AR (R 5) i 5 L & AR
FTS U8 A 3 ) A A B 1 2 T IR (P<<0. 05) , HLY5 18 A0 20 1R Ak 3 9 ' 4 80 38 340 0 1 gl e T R A 3 (P<<
0.05) TRWAT, BT A3 s G 2 S b 25 + 3K 2 & 80 T B B AS, 72 K — RS I T . 5 H b kb 2
A LE, BIRRS g Ak B e 3 4R e T R E R R R BOR 106 A 3 R (P<<0. 05) 4

R5 2WMAKAFHTERNEMEARN XS ERNH M

Table 5 Effects of biosolids on leaf photosynthetic rate of P. pratensis under two water conditions (pmol m™ s™')

IRy ik FR F Jo Ak F H % Date (J -H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
FEAY K Sufficient water CK 4. 36bA 4.42bA 4.21bA 4.08cA 4. 11bcA
IBA 5. 24abA 4.90abA 5.027abA 4.857bA 4.92abA
UB 5. 26abA 5.15"aA 5.08"abA 5.43"abA 5. 44aA
TB 5. 31abA 5.25"aA 5.41"aA 5.79"aA 5. 66aA
TRP 4.79bA 5.09"aA 4.97"abA 5.26"abA 5. 55aA
T F il Drought stress CK 4. 28bA 3.67cB 2.90cC 2. 24eD 3.09¢BC
IBA 5.21°abA 4.35'bB 3.19¢C 2.77deC 3.21cC
UB 5.32'abA 5.227aA 4.53"bAB 3.817cdB 4.62bAB
TB 5.887aA 5.39"aAB 4.65"bBC 4.007cC 4.53bBC
TRP 4.97bA 4.43'bB 3.43c¢CD 3.15°dD 3. 64¢cC

2.2 FREMATHFRATERTHARERBRSTH YA
2.2.1 WF FEAF GRS 45 Ak B R TR R R AR (0 TR B A L A AT T T R, (=R
A BT [ O S IR TR 19 TG T A BE AR AR (R R IR A R R T X IR (P<C0.01,586) . TR A
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TSR A AR S EYMESH 11 H (LK
oy B 2500 T A Rp K B ) 235 T, B A Ak BT
A LATE 530 b4 e O ORI R TRP A5 &,

R6 2MANEZFHTHERNEMERRRABERSEN TN
Table 6 Effects of biosolids on root TRP content of P. praten-

sis under two water conditions (pg-g™)

$ie WS W A 0 A5 545 HE 9 O . TRP=UB. TB™> 7J<ﬁ%iL|‘Iﬂ %ﬁiﬂ‘lﬁ A # Date (7 -H Month-day)
e 07-07 08-11 08-19
IBA,
2.2.2 nfp S r e K 4 P L % I T s b }Eé}.ifém CK 2.076bAB  2.191abA  1.592abB
’ e Sufficient IBA 2.436abA  2.263abA  0.767bB
B @R MR A8 A 3 H & LT, A Ak water UB 2.897"abA  2.553"aB  1.336bC
MAESH I HBETRE,E#8H 19H X W& FF(# B 3.204"abA  2.960"aA  2.447"abB
7)o £ Kb BRI R (e B R A e L ARG T R R 6 TRP 3.684™aA  2.438"abB  1.302bC
T Ewm ., T2 T, A LB ag i B 68 R 4 TR CK 1. 116bC 1.360bB 1. 565abA
BCARAE S 1 3 L CRAOKAN o 3020 IR AR kg DO PR LTS B L S0k
B R LR E T, PR, @ EmAmgrt B Lo neA R A
b B 2 LTI B T A B ok — S S TB 2.262abB  2.602aA 2.383abAB
- e ’ TRP 2.393abB  2.974aA 2.419abB
X BTG W 25 2% 5 o
RT 2HASEZEGTHERMIEMERRHFEERESENEMN
Table 7 Effects of biosolids on leaf TRP content of P. pratensis under two water conditions (pg-g™)
K534k 3 JE I b 3 A # Date (H -H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
7843 Bk Sufficient water CK 3. 641aA 3. 926aA 2. 465fgB 1.554eC 2.240dB
IBA 2.109"bcB 1.662"bcC 2. 849" 1A 1. 634deC 2.178dB
UB 1. 644" deC 1.702°bC 2. 6781gB 1.047°hD 3.086¢cA
TB 2.148"bcB 1.706"bC 2.074"gB 1.236"D 2. 844cdA
TRP 2.007"cdC 1.167"eD 4.538"eA 1.101"gD 2. 844cdB
F 538 Drought stress CK 1. 920cdC 1. 300dC 10. 019cA 1. 948dC 4.986abB
IBA 1.523%D 1. 304dD 6.881"dA 3.674"bB 2.519¢dC
UB 1. 856dD 1.6017cD 21.569"aA 2.475¢C 3.882bB
TB 2.094"cC 0. 875" D 12.534"bA 1. 819deC 5.105aB
TRP 2.323"bC 1.152"eD 13.2517bA 4.994"aB 4.388bB

2.3 F F b T 5 R At 3 T 3 R v R B R 8
EAC

2.3.1 4% T BEIK ST L T A AL G A
Hh ] W 2 TR ek 34 7 00 R B B e v R UL S
AR AN R B R (R 8) . AT A B ) 4
TAA ¥ Tt i, FRAIKMAT , BG4
PR R R A B R T R aa b B R E
TAA (& 5, B K5 JC 10 35 52 5 A s, sl T 1R Ak 31
TR A B E W I IAA S &, KA
WBERE T I IAA KSR (P<0.05),

2.3.2 W% FEAY BEK SRR L BR 45 U8 LA AR
oAt 2b AR R TAA & i 3 2 90 SRR s iy
(R, TEMET, A AbBME R IAA & &

R8 2MANFZFGTHSRUIEMEARRLTEIAARENZMN
Table 8 Effects of biosolids on soil IAA content of P. praten-

sis under two water conditions (pg-g™)

KATAL SR TAL PR

H #] Date ( H -H Month-day)

Moisture  Matrixes 07-07 08-11 08-19
B R-VIN CK 0. 645bcA 0.632bA 0.596bB
Sufficient IBA 0.697bA 0. 668bB 0. 686bA
water UB 0. 704bA 0. 648bB 0. 625bC

TB 0.716bA 0.637bC 0.663bB
TRP 0.727bA 0.673bB 0.667bB
T 538 CK 0.561cC 0. 668bA 0. 635bB
Drought IBA 0.631bcB 0. 668bB 0.810"aA
stress UB 0.709"bAB  0.748"abA  0.677bB
TB 0.974"aA 0.753"aB 0.672bB
TRP 0. 645'beB 0.7117abA 0. 648bB




530 B 3 W Bl 2R 3] 2021 4 173

Fifi T 52 0 B 3 R R (P<<0.05) , B K g, B iR & K9 2HMASEHTERUEMPBHRRRRIAASEN BN
B E R AN, H At 4b B 8] - (P<<0.05) . IBA Table 9 Effects of biosolids on root IAA content of P. praten-
UB.TB il TRP ﬂ‘fi%ﬂs B 5 7 B R SR AR 2 TAA sis under two water conditions (pg-g™)

IR Rb L A B F %] Date ( 7 -H Month-day)
Frt UB R TB S0 L TBA AL TRP B0 o 53 2%, § . " ontheday
Moisture  Matrixes 07-07 08-11 08-19
2.3.3 Wi FEA B K S AR N B i R TAA
FEorIRIK CK 1. 330aB 1. 245aB 1. 620abA
A~ EL =N 28 R
SHAET A 4 HA TR, e A TC B L. Sufficient IBA  1.834aA 1.151aC  1.436abB
IBA . UB.TB 1 TRP &b B8 3 & 58 72 #h 2 90 10 e 42 v water UB 1. 730aA 1.295aB 1.167°bC
R AR R IAA S REMEH . TRbE T, AT TB 1. 595aA 1.301aB 1.659aA
FRAb I 0f & K o S w309 H A FREK H A, TRP 1. 4957 1. 293aB 1. 466abA
o N =3 CK 1. 287aA 1. 257aB 1. 069hC
BRI IAA R E IR, Lok e ‘ ‘
e PR - Drought IBA 1. 589aA 1.311aB 1. 477abA
259 M A FRE7K dt B R 4l 75 8 Ak 3 AR b AN ) 35 A0 L stress UB L blLan Lsomas 1 686an
fil A B3 W 25 B . SR — R L O IR EG I A TAA TB 1.657aB 1. 487aC 1. 756%aA
R FEM I (P<0.05), UB A B AY ik & B 5 (P< TRP 1. 609aA 1.337aB 1. 590abA

0.05), TBAbHFESR B E pJE - 2abnl L FH 425
A TAA & &, IBA Fl TRP 76 T 5 A0 3 F 46 i 2 38 i3 T B (EBE 25 -+ HEK 40 & 2 R RRAR , & B B Wi T
(£ 10),

R10 2FADEHTHRNEMBEHRRIT T IAAZEHN T

Table 10 Effects of biosolids on leaf IAA content of P. pratensis under two water conditions (pg-g™)

7K 43 hib 3 BB Ak 2 H ¥ Date (J1-H Month-day)
Moisture Matrixes 07-07 07-14 08-03 08-11 08-19
543 7K Sufficient water CK 1. 384dC 1.808cA 1.683cdAB 1.772aA 1.594cB
IBA 1.432¢dC 1.512"deC 1. 957 bcA 1.1017cD 1.759bB
UB 1.270deD 1.568"dB 1. 598cdB 1. 445"bC 1.829bA
TB 1.994"aA 1.317"eC 1. 594cdB 1.501"abB 1. 549¢dB
TRP 1.757"bA 1. 803cA 1. 3497dD 1. 607°abB 1.481dC
T FJBrif Drought stress CK 1. 154eD 1.854cB 2. 306bA 1.592bC 2.280aA
IBA 1. 328deB 1.5717dA 1.636°cdA 1.324"cB 1.414dAB
UB 1. 407°dC 1.390"¢C 1.833cA 1. 754" aA 1.606¢B
TB 1.483"cdC 2.367"aB 3.614"aA 1.414"cC 1.624¢C
TRP 1.581"cB 2.002bA 2.017beA 1. 406cB 1.601cB

3 WitEHit

3.1 THFMATHERATFREZHTFARGAEK HRBL LSRN

ABIFFE 4 W FE 53 DEOK Z AR W Fh T e Ab B 35 4 sy 1 PP BT & s R R, UB UTB Al TRP 4b 3 AT LA
ol /D B UL 5Tt 1 T B i 95 e 0 T R R AR B UL BT A 1Y SR P RE Y P OUL BT R G S R T
MBI R X AR R R A M FE bR o AR R T A MBI ST 3R B e S DR R 5 4 R SR 3P I PR 0
ORI 4% R AL AN, T5 U8 RE IR T T B K PR T A R A T R T LI5S EAUIE RHE
£ it FH b B it FH T Ul B A R e R R BT B A

UB 1 TB b FEAE /K 53 58 2 52 1 5000 T 4 0] 4 5 5 P OR 1906 4 0% IBA 1 TRP 2L BR7E T B JihE T
A DA R HO 5 R Zhang S5 1 BIF 5T 32 BYS TR RB S 4R 0 R E P MR A DR AR IR IR s 45 5 H— 3.

T A5 B 9 2 W R V5 R K R TR 0 S R v BR S B (Lolium perenne) WS FR B i B4R S A F
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IY K P T S B (Y I 2 A R E TS R M A 25~30 gokg URUIE I R IR BIM KB . AT B b, 78 W AR OK 4 S 1
AR A PR B M RLBOR I it R AR BE R A AR, BT e b B R TR, MR E S R
— TR EE TR S WA G AR TR O, S e RO RO A T S B R R R R i K TR R G
BTN T B A T S R A A AR A5 A HR Y e 3K R B A SRR I N R R R R KR R
T, 5 EAEE .

FEE N RARK R REE A MR a, W H B RIS AR RV T RIS SEBCENE MR
FR R RS AEASI S o, R R BRI E D R AE T R R e R BT S fE T R R TR
W TE P BT 20 T, B8 2 (Solanum tuberosum) 1 3— 818 N K R AL 1 5 K A9 22 1518 n , 3
MRS N REBGER D — A EE ARG, BT R0 T SRS MRS BUER NG, LR
T T T 0 S SO M A e 2 T R ARURT R R A S R 2 I 2 N Fk I R I M SRR
JIES £ s o BT LA 0 A G v T R 3 W S D R e B e T R T IRDRE A DL A T 3 B
A A MR R BE A2 AT CE A U 2 S DRI BOL S a E N

A0 AIF 5 3R WIS N5 e 14 Ak BHERE S 2 (R R L OR 1 A G, O ke 10 A Ak 2 L b R — MR BB SR
Yy BT TR AR
3.2 FEMATHFRNSERTFHRRAEAREZRBO Y0
3.2.1 TR TIHRAERS T AARRAME ARG E QR EY N6 (TAA) A
BB EERER A BURR A SR 4R 2 BOE W A RS £ R 1 i AR AR AL, U B ] R R —
B2 FEARR S T TR AR K ST TB A PR 5 AR R (0 SRR & B AR Bedd , TR i R, TRP A UB 4b 2
AR O R AOR M R A AR A i IS TR A R A BRI AR R IR R AR Y

S R AN S B AL AE g — P FR ) G R ¥ FLE FR AN, T2 T W AR 25 5 % A8 U IA AT . MR R At R
HRIE A A B TAA B A7 , TB AL BEAE 7853 B K A5 44 F XHAR 3 TRP FITAA & B8 AT LUK IR 2 5 , Ui B TB g3 in
TAATERR ZR A i Wt €0 22 TR VAT 42 AL 119 26 R 7 2 3 ol 2 IR 552 Wl 400 A 1A 1) T80 3R 1 R 8 3R ) o
NP AT K SRR 25 3 BT LL T SR R TS U B R R R BOR AR R R i 8 SRR 1 A, T LR — 2D R
LA D 11 38 3% 1 A R 7 SR N, DA TR 48 5 R R AOR A T R Lk R AR S VR RE S AR T R AR T
FEF R Z RN EE S — 80, WS TR FH A 75 Ve mT L3 5 5 b L OR T 52 1) S5 18 AH TR o
3.2.2 TREPHAETIGRAERS AR WA FIAASE  ERRE-EWIKRELFEN, EE 2
HERE YA RG0S R TR IR — PR O R AR ARG T U R € SR A B R K 43 e AR T SR
IS5 B RE AR R R AR AR R RN e p Y g 2 TR R VAN T € 20T 1 T Y 6T AR R 5| e £ TR 1 R )
ITE

A W 5T R W5 e RS 4 o FIT RO TAA & i HAE AR 58 h UB M TB 7E T8 70 /K S 00 T ICH 542 &
B LRI TAA B d o R R ' E B 28 TS Y R R AR U AR R A K 0 e e R B, FE AR R OK SR A
TG e b B RE A5 5 = R M R BOR I A TAA L (A 2I5 R AL B A I IAA F R & T T E AN ST
X R, O AT RS e b Y A B S EOR PR Rk o ) AR B S B e R T AR R A AR, BT L
AR 1 45 2R 3 W T R R TAA A8 PP REOR N (1 0 6 52 B b 3 T4, S BULZEAR PR AR 2 i 78 it R rhsi b

FRE AR IR BB 9T, TR, 475 U R 15 U8 A HRAR BE 4R R R ORI R TAA i, H A5 R A4
HEFE R G 3 RN R AT L 2R W W 0 B I TAA B Y S R AR, T DL A B 2 AR TR )
JBE A 4T e b B R AL T O B AR IR A5 R i — B0, A g b, T R E R, TB b 3 AT DB 2 i LR
MR TAA B HER SRR R IE R TS e REAE A BaK R TR m R R AR R AERK R & & AR
SERAB S8 FEARRK T, TB AT AT 42 55 + 18 TAA & &l fE 2 KO 5 8 b TAA LUK 9 45 B TAA B
BT A

2 b Tt TS U8 AR A% B e R AR AR R R B e (Y I 2R B B R AR R A A SR i, AT 2
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HEF AR A I HLREE T 5 Wi T 0 et R SR A R A g 9 AR A IR s IR KR s T R A0 ko
HA R F B
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