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Interactive effects of arbuscular mycorrhizal fungi under different soil water and
fertilizer conditions on the plant growth and nutrients of Scutellaria baicalensis

Georgi

HE Chao, CHEN Weiyan, HE Xueli*, JIANG Qiao, ZHAO Lili
College of Life Sciences, Hebei University, Baoding 071002, China

Abstract: Scutellaria baicalensis Georgi is a medicinal plant and perennial herb that could be used for treatment of
hepatitis, cirrhosis of the liver, cancer, jaundice, anxiety, and nerve disorders. In recent years, to meet the high demand
for medicine, the area of Scutellaria cultivation has increased in Hebei province, but the quality has reduced because of
non-standard planting practices and improper use of fertilizer and water. Therefore, increased research attention has been
paid to improving the yield and quality of S. baicalensis in China and abroad. Arbuscular mycorrhizal ( AM) fungi are
beneficial soil microbes that can form good symbiotic relationships with over 80% of all vascular plants. Some studies have
shown that AM symbiosis is significantly influenced by variations in water and fertilizer conditions. This study focused on the
effects of an AM fungus species (Acaulospora bireticulata) on the growth, nutrients, and secondary metabolites contents of
S. baicalensis under different water and fertilizer conditions using a pot experiment in a greenhouse. The experimental design
included 18 treatments representing a combination of 2 mycorrhizal states, 3 water regimes, and 3 fertilizer application
levels. The results showed that AM fungal inoculation significantly promoted growth of the host plant and the infection rate,
but these inoculation effects were influenced by the soil water and fertilizer levels. Under different water and fertilizer
conditions, AM fungal inoculation improved the protective enzyme activity and content of osmotic adjustment substances,

and decreased proline and MDA contents. AM fungal inoculation significantly increased the contents of baicalin and N, P,
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K, Ca, Mg, Fe, and Zn, and decreased the contents of Mn and Cu. The contents of N and P increased with improved
fertilizer levels, and other mineral elements were the highest when the fertilizer level was 0.383 g N, 0.564 g P, and 0.251
g P. Therefore, AM fungi could form a good symbiotic relationship with S. baicalensis. Inoculation of AM fungi on S.
baicalensis showed that the best effect under conditions of a relative water content of 50% and a fertilizer level of 0.383 g N,

0.564 ¢ P, and 0.251 g K.
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Scutellaria baicalensis Georgi

K (Scutellaria baicalensis Georgi ) R IFIERI ZAEAEFIAAEY) , BT E — 0w b2 f  PEFER s IR A
25, Z I IRITREAE P9 JIFREAL B AR IR RIM 2 38 AL A . MDAk B T A B MR A TR
B N AR E [ B, SR B8 N TR B A R v 28 H0 I 2 4 o 6 1 g [ AT, ARl B ol 8 P N 8 /K 24
fEasE Hi Y, 38 oK o FEEHR 58 4% i

AM (arbuscular mycorrhiza ) B2 BE5 80% LA b fiti A= 5 S AE P IE MBS BRAR J AR AR B 5 Rty 2 1 — 2+
SRR . AM HIERYAEWIS | 383 AR P R A1 TR 22 38 IR i AR 2R W AR, £ 2 i AR RS 3K g3
TR FRY A W, VA AR AR N AR 3, AR ERL ) A KR F A i vE Y . WFSE R AM ELTA BB
SYZA MY (P2 R R AR 5 2P T ER AS =15 B E G R BEEEY)
ARAH RSB T R S h 25 b i AR AN KAE S s T A R AM B X2
A 2 R AR AR RO B A BFST, AR T A (R S AR SR AR R A

AP RTIE SE R T AN FIK SO IR 26 F R AM BB 5 s 5 AR KOG R MR Fe s 3em I
AR AE IR T  REARFK S FRAE A W5 AM BB 845 A KRB SRR B s e, LA > 7843 F)
FHAM LR BRI, A it O R e, 5 e 25 ek A T B A A

1 #Em7IE

1.1 Bk

HERAE Y M 8 5 Scutellaria baicalensis, AM B8 A M\ T8 5+ R [ 1 398 43 55 04 410 35 B ol — XL 99 I Ao 8 25
Acaulospora bireticulata ,( ¥R 224 B g 9 R EH G IRIG R0 & A L i 22 AR Qe R Be R B+, 7% )& 54
/10 g 1o A R A WAL ARE AR B A R LT 10.38 o/kg, Blf# N 65.43 mg/kg, HAL P 24.83 mg/
kg, A K 97.33 mg/kg, pH(H,0) 8.21, 775 2 mm G, 3 00 (2:1) R4, B T & A, IK K A48~
23 emx21 emx22 em WYKL, BAHE £ 4 ke, HERUIERENRE (KH,PO, - 2H,0 F1 K,SO, . A H K FFK
#23.5%.,
1.2 REsT

SRR I H B KA R A S T 45 R, AR 3 S R K &, B 20% 35% F1 50%,
] — 7K A0 N BARAR (L) AR (M) A AR (H) 3 A4t A &, BIERAE N 0.192 ¢ P 0.282 ¢ K 0.125 g, B N
0.383g.P 0.564 g K 0.251g, =i /ilE N 0.765g P 1.128 ¢ K 0.517 g, [d]—7/KJE T %325 (AM) FIAIER (CK) 2 4~
Sb P B2 R AL SR AL ST IR DA ) 40 g, Xof IR A B 7 46 o et K B P TRV AN D B . B A3 4 N E AR
72 5 I AL REALHES . 2012 4F 10 7 10 H#EF, 5 R0 1 4 PR AR A K] IR 2 A 2, 12
A1 BIFEEFRE BT KA A 3, 2013 48 8 A 15 H IRk #K , AT ARIE .
1.3 e vk

TR B b AR o Bk B Sk s T, . RHEE HUTUH PR AS BRI R | B N
FHBARD B0, A0 P R IR SR B2 - A BB LE (53, A AL K 1mol/ L IS PR B2 58 - K I C BV, pH R FLA
P IR T P AR R R T AR TS SRS G-250 Yk, IR el = L 3%, SOD
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it M F NBT Jefbafaf IRk ( LA NBT B 109%4E 0 — N BEG 507 ) , POD g P A A B AR By ( LAEES
BhYCERBE(E - TF 0.01 HIBERAE A — B 207 ) |, CAT 35 M 8 4N 6 6 BE v ( LAAE 02 TN 5 | 2 ' 23 8 (0
0.1 il B S — AN EEG 07) MDA & i PR B b2 8 L e kil s ) MR T AR S
TLE K.Ca Mg . Mn Fe Cu.Zn FH I g i) SFEHY AL 4 N FHEL e A2 , 2P FHAAH B Lkt o
AR Yy %45 I8 Biermann & Linderman 857 BAR Bo iz YL Zhnksdimi &) |

B HPLC 3P 5 |, (il 41 - Apollo C g (035 HE (4.6 mmx 150 mmx5 pm) |, FiE Sk R . K
W2 (47.53.0.2) , Kl K 280 nm, HEFERE 20 WL, FEiE 30C .

Xof B S VA VR 2% < BRUPE 60°C IRl R 08 4 (B 6 R St i, I P A A 1 mL 75 60 g TR, BIAS .

M S VA TR 4 S SRR S AR TRE 0.3 g, BT 100 mL A, i 70% 2.1 40 mL, AR 3 b, Ji
g, IEMCE T 100 mL s, N 70% CBERZIEE  JFRES) o KSR R mL, BT 10 mL S I AR
2 4], BAS
1.4 HdlEatr

RIGHHE T Excel F1 SPSS19.0 #4f: One-Way ANOVA FFE TS0, T-test HL#E ] — /K AE 45 14 F %
P S AR 22 7%, Duncan 22 8 LUARTR ARG 00 45 A T 34046 [R] 25 57 Wb P, — R MR (GLM) 2 7% b A
LD KRR = AR 2R =Z TRl A 52 BAE A
2 R 5500r
2.1 EEAERKEMERR YR

FE 1 AT [l — K R A 36l AM BCB I 2548 i T 804 T8 MRS RTRAR R e 3 i I 5 ML HL 1)
HR5EE HE R AN AR R TR AR (BRIEAE 2 H A1 35% /K45  HIEEN L B2 5 R T AN FE

F1 AEKBEHET AMEEMESERKNERERENZMN

Table 1 Effect of AM fungi on the growth of S. baicalensis and mycorrhizal infection under different soil water and fertilizer conditions

KN Ak 2 B T Dry weight/g PR HOE L fRYHR
Treatment Inoculation 221 Shoot # Root Plant height/cm Root shoot ration Infection rate/%

H20 CK 0.938+0.002e 0.625+0.004¢ 22.550+0.297¢ 0.667+0.005b 6.833+0.733g
AM 1.097+0.001 * C 0.716+0.005 * D 24.587+0.261 * F 0.653+0.003 * B 66.207+1.44 = H
H35 CK 1.045+0.003¢ 0.707+0.008b 33.950+0.64b 0.676+0.007b 15.933+0.506¢
AM 1.247+0.003 * B 0.918+0.002 * B 35.227+0.352 « B 0.736+0.001 * A 85.910+0.805 * B
H50 CK 1.138+0.004a 0.849+0.005a 36.213+0.105a 0.746+0.002a 12.307+0.399¢
AM 1.287+0.031 * A 0.956+0.003 = A 38.883+0.591 * A 0.743+0.018A 76.703+0.55 * E
M20 CK 0.708+0.001g 0.439+0.007e 25.937+0.822¢ 0.621+0.009¢ 9.110+0.425¢
AM 0.893+0.004 * D 0.537+0.004 * F 26.687+0.168 * E 0.602+0.006C 72.567+1.19 % G
M35 CK 0.954+0.003d 0.584+0.002d 33.190+0.517bc 0.613+0.004¢ 18.767+0.521b
AM 1.115+0.002 * C 0.681+0.009 * E 34.457+0.529 * C 0.611+0.007C 90.180+0.759 * A
M50 CK 1.095+0.002b 0.737+0.054b 37.007+0.69a 0.673+0.05b 14.620+0.617d
AM 1.235+0.03 = B 0.811+0.003C 38.477+0.523 * A 0.657+0.016B 81.423+1.198 * D
L20 CK 0.482+0.0041 0.250£0.007h 23.860+0.415f 0.519+0.018d 13.150+0.747e
AM 0.531+0.002 * F 0.301+0.003 = I 25.703+0.401 * F 0.567+0.006 * D 74.233+0.499 * F
L35 CK 0.643+0.004h 0.295+0.004¢ 29.677+0.59d 0.459+0.005¢ 20.187+0.266a
AM 0.725+0.004 = E 0.383+0.004 = H 31.780+0.389 * D 0.529+0.008 * E 91.520£0.616 * A
L50 CK 0.779+0.002f 0.331+0.007f 32.813+0.536¢ 0.425+0.007f 16.737+0.406¢
AM 0.885+0.003 * D 0.416+0.004 = G 34.577+0.385 «* BC  0.469+0.006 * F 84.150+0.244 = C
P(AM = WS) 0.030 0.000 0.340 0.001 0.000
P(AM = FT) 0.000 0.000 0.029 0.000 0.000
P(FT = WS) 0.000 0.000 0.000 0.000 0.012
P(AM * WS * FT) 0.000 0.000 0.224 0.126 0.075

. AM 3R AU T 4 55 ,CK XF 1,20 .35 .50 AR &K LM H AN[FfAE & ; WS (water stress) ; ZK53 M8 ; FT (fertilizer treatment ) ; Jife
JEALFE; [7]—31 « FIR A — KB T B 5 4 BB TE 5% /K22 57 535, Rl — SRR F B RN AR AL BRTE 5% /K b 22 5% 3 P 3Ros AN A3 (Al 7

5% K- _E 38 H AN
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[F]— T /K i, L S, e % MR GEE LG R = (20% 7K & IS B MR K H I A/l ) 1 3 4R
15, PR ARAR Y 3 Bl 2 IR AR

[F]— it N i, Bifi Sk A BRI, A T8 bR s RO (R e RS TG B (35% /K B f i ,20% 5 /K =
K)o MEACE N H I Bl K SRR AR e AR/ s IS S LA MR e B A e s I S MR
T I RRAR 56 LU 32 080 N , N AR JE R 5 T (35% 7K fe/N,50% K Eck) .

Z R T 2250 T R, B W RUK S A AU 85 T8 AREE LU R AR AR e R A I 2 28 B A 5 48 T A S
WA JACFIK G RTER T 8 R e LU AT AR R Y 0 2 A AR 4518 /K o Rt A 20 5 fSO6)
KT EABELHEN.

2.2 EE R R BT PR

FH % 2 AL, [ — /K A 25 1, Pl AM ECTRT i 2545 & 17 it - POD [ CAT Fi1 SOD {5 1%

] —F 7K f, B IE 3 0, POD & P SE e J5 T, 3 R AR ZE M IE i L A e, AN ARFE M I & H B A
153 CAT \SOD {56k J5 7, it B & M BHERAIG, L B ek

[F]— it B 5, Bl % K B AL, POD (CAT F1 SOD ¥ PEAR U 38 .

ZINETT M R IR, EFE UK HA U POD I SOD A3 1 35328 TAE FH 5 432 T it A 2H 4 i A 7K 43
ZHE X POD \CAT 1 SOD £ 28 HAER s 8208 /K 4r AL 4L A 406 CAT #1 SOD A B E 3 HAEH .

R2 FRKEBEHT AM EEX &S R RIPEBIEEHZME

Table 2 Effect of AM fungi on protective enzyme activities of S. baicalensis under different soil water and fertilizer conditions

fififf:f Inoiilf]tion POD/(U/(gFW. min) ) CAT/ (U/(gFW. min) ) SOD/ (U/(gFW. H))
H20 CK 2660.370+53.198a 299.333+8.082a 255.317+4.822b
AM 2848.148+50.004 = B 330.005+7.211 * A 288.953+9.909 * B
H35 CK 2144.445+42.222d 226.667+5.131¢ 185.832+2.828d
AM 2249.630+72.914D 285.333+4.163 * B 194.366+1.336 * F
H50 CK 1612.593+93.412f 165.333+14.047e 163.027+4.031e
AM 1662.222+93.685F 206.667+4.163 * D 169.094+4.596G
M20 CK 2346.667+24.745¢ 224.010£5.291¢ 234.504+4.653¢
AM 2761.482+36.806 * B 272.333+£2.516 * C 263.117+4.614 = C
M35 CK 2042.963+51.511e 188.667+9.018d 169.317+1.195e
AM 2186.667+61.944 = D 217.023+£7.211 % D 187.217+£3.679 = F
M50 CK 1501.852+7.563¢ 138.005+2.005f 136.943+3.044f
AM 1649.630+44.946 = F 166.010£6.011 * E 160.771£3.032 = G
L20 CK 2513.333+26.666b 304.333+8.386a 282.493+7.248a
AM 2973.333+25.239 = A 320.667+2.309 * A 299.713+7.322 % A
L35 CK 2280.741+35.647¢ 282.012+16.370b 230.917+7.110¢
AM 2527.778+26.550 * C 288.023+8.021B 253.193+3.183 D
L50 CK 1580.002+31.348fg 195.667+7.571d 190.653+6.832d
AM 1804.444+59.670 * E 208.333+3.511D 214.867+6.094 = E
P(AM = WS) 0.000 0.654 0.013
P(AM * FT) 0.000 0.000 0.111
P(FT = WS) 0.000 0.000 0.000
P(AM # WS * FT) 0.263 0.005 0.003

2.3 EAI B T RN S
A1 3 A 0L, Al — K& PR 3R AM B 0 28 B 1 it P Al PR AR R v 5 i, B R T
FRANTN e i,
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R — % 7K i, Bt it AR S 30, m s v 2 T PR I R A TN R R R T R R HO Y R A
15 (50% & /K& M A Al v o e i A & L e ) .
[ — i B, Bl 75 A FRAEG, PR B T i M Il R A T —

£33 TRKEEHET AM EEMESH RS EETYRNE BN

Table 3 Effect of AM fungi on osmotic adjustment substance and MDA of S. baicalensis under different soil water and fertilizer conditions

T BT N

KNS b 3 T A TEE A AT i = R [t
Treatment Inoculation Soluble protein( mg/g) Soluble suger(mg/g) Proline( pg/g) MDA ( mmol/gF'W)
H20 CK 14.082+0.137a 14.141+0.357a 48.499+0.151a 9.559+0.163a
AM 15.723+0.147 = A 16.223+0.155 * A 45.561£1.19 « A 7.374+0.068 * A
H35 CK 10.288+0.332¢ 10.998+0.318b 37.179+0.313d 8.316+0.281b
AM 12.011+0.688 * C 12.443+0.288 * C 34.551+0.479 * D 6.345+0.157 = BC
H50 CK 8.019+0.425¢ 9.531+£0.431d 28.884+0.355¢ 5.529+0.233f
AM 8.747+0.476F 10.418+0.252 * E 25.554+0.159 * F 4.526+0.282 * E
M20 CK 10.686+0.128¢ 10.539+0.361bc 41.818+0.144¢ 7.233+0.199d
AM 12.302+0.175 = C 11.841+0.273 * D 37.361+0.467 * C 6.079+0.262 * C
M35 CK 8.317+0.215e 8.357+0.412e 30.073+0.164f 5.623+0.226f
AM 10.105+0.266 * E 9.730£0.219 * F 26.381+0.208 * F 4.107£0.108 * F
M50 CK 6.513+0.168g 5.359+0.155f 25.201+0.8790i 3.857+0.147h
AM 7.536+0.391 * G 7.601£0.189 * G 20.553+0.478 =« H 3.095+0.068 = G
L20 CK 12.547+0.474b 13.657+0.119a 44.178+0.422b 7.978+0.211c¢
AM 14.226+0.707 = B 15.623+0.155 * B 40.827+0.356 * B 6.465+0.122 % B
L35 CK 9.601+0.319d 10.351+0.225¢ 35.547+0.194e 6.284+0.121e
AM 11.1963+0.329 * D 12.361+0.337 * C 32.301+0.398 * E 5.385+0.242 % D
L50 CK 7.334+0.341f 9.541+0.238d 26.702+0.142h 4.488+0.101¢g
AM 8.412+0.152 * F 10.739£0.107 = E 23.042+0.272 % G 3.853+0.125 = F
P(AM * WS) 0.006 0.204 0.092 0.000
P(AM = FT) 0.890 0.395 0.001 0.000
P(FT = WS) 0.000 0.000 0.000 0.000
P(AM * WS = FT) 0.937 0.000 0.919 0.008
ZWNZTT 22000 K B, S UK o 28 SO Tk 2 RN A A 5 5 T A0 5 42 v i S 28 45 S0

[ 2 R AN AT 2 58 AR s R K o3 25 R T A AT s I 28 N A e 5 38 AN
N 3 FZ DA K 53 Rt A 4 (SO AT Vs PR RN TN A fb 25 5 EL AR
24 WEHSE

MR 4 R B A e AR TP EART,

AR A R, Rl K NEALEE  HAh AM B S TS

=g
fFil— 2 KA B A FE I, 2 TR AN T MR G A 5 I B B s
7] — it L B I 5 7 i AT - 3 BT RTINS 2 B8 B 5 5 b k>

ZIRNZE 250 R IN, ERFUK A R A AE LA o3 S0 AR A2 i3 o B AR A i & 5 AR
Tt IE K 53 20 G AR AR FS B8 5 A f 2 A U 5 T 7K 53 R I 5 R AR P R 25 i v % 1 TE W B 52
Ve
25 WEBUTESE
251 KEILE

H 225 AIHIL,N P K Ca Fl Mg 7 2 2501 > M, #5600 AM L W &2 5 1 B S AREBFIZE I3 N P K (Ca
Mg & ( BRIEAE I L,20%F1 35% & /K45
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Al — K it , RGBS kR N P & k7R Wi b AT A A S B
N . e 4 AEKELZLET AM HEEHSENEN
25 Mg K R Ca £ 45 S5 FF IS W (R 1 1 bk 22 0 35 n

N “ N . Table 4 Effect of AM fungi on baicalin of S. baicalensis under
=Ro N SN AT e =X iy
Mg i iﬁ{iﬁiﬁ j]l]) ) T iﬂ"éj\j HEHE‘E M >H>L = different soil water and fertilizer conditions

HT%B Ca {z.‘“i@i?ﬁ(ij][l o IR A 7 B A Baicalin/ (mg/g)
[ — i AE i | Bl 1 7B AR AELRR NP FI K g Treatment  Inoculation 250 Shoot AR Root
W/, Ca Mg & sEAK IS I (FEAE & M I, 322 R AR =22 H20 CK 3.18240.048de  95.772+0.8448de
AM 4.939+0.165  CD 141.409+1.407 % DE
[H-3 =N 9 T 2 3 A L 3 )
S Mg # ESCREIR TH, A2 PR SEI R My 7 B HOK H35 CK 3.627+0.098bc  102.672+0.513b
FEK) o AM 5.948+0.131 % B 156.165+2.571 * B
Z R T 250 & B, £ 8 UK 3 416 306 A B H50 CK 4.072£0.222a  107.692+0.957a
P Ca FIZE0 K A B F 238 HAE 5 £ 5 it IE 4H 5 {6 AM 6.407£0.129 * A 166.402+2.528 * A

*E*Sk P \Mg %M‘E%{g N \%M‘%ﬁ K ﬁﬁ%fiﬂ’ﬁfﬁﬁ ; E@HE M20 CK 2.925+0.089%¢ 92.812+0.886f
%ﬂﬂié}éﬁ%ﬁﬁ*ﬁﬁk P \Mg\K‘Ca %Mﬁ%ﬁ N ﬁi%?& AM 4.695+0.522 * DE 137.104+3.462 * EF

I N M35 CK 3.342+0.131cd  98.450+1.841c
N Fl Ca 5 B &L HAEH M50 CK 3.659+0.094h  103.244+1.107b
252 METE AM 6.029+0.212 % AB 162.314+1.746 * A
Fhi“:i 6 EISQH , Mn \Fe \Cu %ﬂ 7n é‘%%}% IH“ N *E , :J% 1.20 CK 2.265+1.080f 91.944+0.255f
P AM 3.508+1.155 % F  125.704+1.057 # G
T AM B 2540 T AP Fe Zn it FEE T Mn Cu s =
135 CK 2.987+0.113¢ 95.063+0.724e
PoS=N
o AM 4.483+1.151 #E  133.16423.143 % F
[A]— K, Bifiifi AE S 54 i, Mn 5 s 228 F T (R 150 CK 3.463+0.374bed  97.072+0.695cd
FE , S K 20% AR B Mn & 5 e R B IS & M AM 517420152 % C 143.36721.108 * D
> H > L);Fe .Cu fl Zn & eTHEHE,EE M > H P(AM * WS) 0.001 0.000
L P(AM * FT) 0.000 0.000
° 3 3 o P(FT % WS) 0217 0.001

i, Fe S ESETHARE &K BRI 35% > 20%
> 50% ; Cu & SETHE B, &K BRI 35% >
50% > 20%.

ZHRTT 2 I E UK I A DO AR R M Zn FIZEM-E8 Fe A7 03 S HAR R S AGIE 4L &
XX FE IR M Zn FIZEMFR Fe A .35 58 HAEHT; NS FIK 70 4 A AU AR ER Mn  Zn FIZEHHER Fe ,Cu A 1 E 5
HAER 4w K I ACZH & XAE R Mn Fe [Cu #1 Zn BJ0 8 E 2 HAEM

3 iTFig

AM ECER 516 EAPIY R AP A9 A S AR A R Y U R B 22 ) 465 4 AR AR IR ACTEE [T, i s A 7K
SRR BB SR PR AR AR AR R R RKIE AT, 13 AM E R X AR R A R R 72
FERR YL R AM HR 5 R T EARR P AN R ARt RUIE A T35 0 i 20 5 ORI R AR, REfie i
XF IR MO T AR R BEACAE G W A 7 ez s e P RE R fe A AL B S0 X 4 A R s e
AN AR =R B A R A A B A B R, A A U LB R /1, 5 ARS8 A P i i A
R o TC Tt U B0 A T LA B8 A A —— e e A T A ke = 87k o ikl 2 4 A R AR I, EL
B N2 BRI, He Rl AM RS W0, 7K ARAL 25 F N 8L, g A I SEAR R BRSO I
T AR AR AL T 2 M TR AR RN B

RORRIY 527K S Wi JEL I, 240 P9 96 A 5 27 2 R R AP 32 B ER , T 80 A i 2635 RS 440
BRI A RE M A . BERT AR BERS IS S OR3P Tl 2R S A S A AT B A eh 2, DR A i S 2 I i
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Table 6 Effect of AM fungi on trace elements of S. baicalensis under different soil water and fertilizer conditions

KA W Mw/ (pe/g) Fe/(pg/s) Cw/(pg/g) v/ (pg/g)
Treatment  Inoculation ZEI Shoot 1R Root ZEIF Shoot 1R Root ZEI Shoot 1R Root ZA1 Shoot 1R Root
H20 CK 42.641£0.502a  12.509£1.031a  219.871£5.723¢  183.169+4.959c  6.131x0.509f 4.955+0.636f 35.706+0.579¢ 32.938+0.409b
AM 35.767£0.945A " 89411172 237.692+4.339E " 207.477£6.486D *  4.657+0.626G * 3.94320.162E  41.076£0.712B " 33.5410.264C
H35 CK 34.697+0.165¢d 8.960+0.801he  248.926+2.349¢  224.817+8.39%4h 11.668+0.565¢ 9.767+0.588¢ 31.528+0.331d 27.077+0.602d
AM 28.737+0.662C " 7.121x1.093BC ~ 262.162+¢3.331D*  241.502+7.081B  9.9160.557C " 7.605+0.242C " 36.9140.794C*  29.697+0.549E *
H50 CK 22.004+0.404f 8.192+0.513cd 187.187+4.649f  138.008+4.999 8.601+0.573¢ 6.716+0.376e 26.779+0.544e 22.821+0.485¢
AM 17.919£0.512E % 4.528+0.364D *  219.521+3.817F * 150.524+2.271F *  6.729+0.521F *  5.288+0.591D*  32.765+0.76D * 25.878+0.526G *
M20 CK 40.726+1.007h 12.793£.0854a  306.044£5.634b  217.097+5.112b  10.3310.097d 7.959+0.677d 42.08+0.68a 37.062+0.409h
AM 34794 1.142AB " 8.599+0.502A % 338.775£5.649B *  236.502+5.416B *  8.989+0.527D " 6.754:0.129C " 45.112+1.104A " 39.794+0.555A
M35 CK 33.879+0.646d 8.5610.511¢ 355.192+6.262a  255.364+7.960a 15.309+0.629a 13.173+0.381a 38.606+0.492h 33.809+0.751a
AM 28.572+0.992C " 6.996+0.452BC " 384.568+7.754A  276.536+11.161A  13.229+0.296A *  11.281+0.582A *  40.9180.673B*  37.198+0.261B =
M50 CK 21.251+0.342f 5.827+0.487e 238.211+4.537d  162.456+6.497d  13.498+0.539h 10.87+0.456h 34.939+0.356¢ 29.77420.995¢
AM 16.281£0.627F *  3.835£0.714D " 272.732+4.761C* 177.416£5.571E * 11.4620.175B*  8.867+0.875B*  37.607+1.024C*  32.674+0.066D *
120 CK 35.595+1.061¢ 10.059+0.509h 189.92+1.726f 160.178+5.022d 5.908+0.290f 3.973+0.361g 31.721+0.450d 25.005+0.543¢
AM 33.829+1.464B  7.29420.617B*  220.762+7.405F * 182.217£5.265E *  3.648+0.204H*  2.589+0.246F *  36.526£0.527C " 28.5676+0.216F *
L35 CK 28.229+0.608¢ 7.109+0.691d 218.861£7.809¢  191.117+6.448¢ 10.803+0.401d 8.977+0.364¢ 27.1630.724¢ 21.651+0.589g
AM 26.536£0.594D " 5.911£0.201C*  241.469+2.742E " 219.247+9.311C *  8.165£0.602E *  6.962+0.883C ™ 32.037+0.615D "  25.243+0.457G =
L50 CK 17.192+0.521g 4.039+0.799f 158.683+2.058g  109.581+9.154f 8.069+0.582¢ 6.2130.077¢ 24.692+0.591f 19.495+0.292h
AM 13.936+0.676G * 2.601£0.564E  189.913+3.764G ™ 131.498£2.729G *  5.99+0.339F *  4.711£0.291DE " 27.942+0.546F *  21.593x0.461H
P(AM % WS) 0.341 0.001 0.009 0.374 0.336 0.058 0.626 0.040
P(AM % FT) 0.000 0.042 0.008 0.325 0.137 0.879 0.000 0.010
P(FT % WS) 0.596 0.042 0.000 0.342 0.026 0.227 0.101 0.000
P(AM * WS # FT) 0.025 0.323 0.335 0.753 0.773 0.807 0.185 0.001
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