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Nitrogen utilization efficiency of Wancao 2 and Zea mexicana
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Abstract: A pot experiment was conducted to study the nitrogen uptake, accumulation, distribution and utilization effi-
ciency characteristics on Wancao 2 (Sorghum Sudangrass hybrid) and Zea mexicana using >N labeled technique. The
results showed that nitrogen accumulation of these two cultivars increased gradually during the growth season. The nitro-
gen distribution ratio of leaves was the highest and reduced with harvest times increasing, while that of stalks increased
gradually. Nitrogen uptake intensity of Wancao 2 enhanced gradually, and that of Zea mexican presented an odd peak
curve . The ratio of nitrogen derived from fertilizer for Zea mexicana was about 97.6% to 100% , and it took on “Z” cure
trend, but it decreased gradually for Wancao 2. Comparison between the two modes of nitrogen application showed that
nitrogen of two grasses in the first harvest derived from basel nitrogen fertilier was 18.2% and 19.3% higher than that
from nitrogen fertilizer applied at three times, and the nitrogen uptake intensity of regrowth grass was higher when nitro-
gen split applied at three times, however, there were no statistical difference of nitrogen harvest index between these two
treatments ( P = 0.05) . Wancao 2 could gain higher dry weight of each harvested grasses, nitrogen accumulation, con-
tent and use efficiency than Zea mexicana. In conclusion, in order to increase grass nitrogen use efficiency (NUE) and
reap high quality forage grasses in practice, nitrogen should be applied at three times for Wancao 2 and as base fertilizer
for Zea mexicana .
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B2, AR A Y LETREFANAR K&
H30%~50% , H 5K RT3 20%~60%) o & FHH
R R B VL& RS YA G RESRE, ARB
BORE , KEMEABFECIEER, # S S RED
RN S EABET ALY,

Bl & B Ak & &, XA 1 BLR AR R /R
RERER M, 72388 F-75 F+ E (Sorghum bicolor x
Sorghum sudanense ) F1 88 7§ & £ K ( Zea mexicana ) &
Upid = LR AR HARERE, ZXER -7
FHE=EE R U ER  BR BT RE N,
EER KERELEEEMNASHERP LAEE
BT RARAWRED, —FABTETEX, B
R e M F R R EORFT R A, B RA SR R A
K EBR SEMBARENR CEX AHANMES
Sepf AT, M, A 36K H AR B AU A R B
ERZ,BXTHAEDSAREHBRE. R 2B
MEURAEANARRERTHENE D, L, R
AREHERMECN #TaREE, RiTEE 2 S/
BEFERFMBREN AR RIS AR, U
HBER MR ERE P RIS RE B AR X
o
1 M5 E
1.1 REAE

RIR T 2004 4 7E L1 7R Rk K 2% Ok BL L B
1To RAPN RO R REREA , BT PAH R B
H25(HER - HAERZF—F)MBWFE
KRR ERHEY HITERR R, KE 25 (HK
WC2) B F BB 2 LG 4 20 e( ER) % 30 em( &
BE); BYEEERER ZM) N 50 em(E ) x 30 cm
(FE). AHRNERBREETZGTEENE
B WC2 27 JT#k/hm®, ZM K 4 J7 Bk/hn® B 5E W, 72
AT . B EEA VLR 0.82% , &K 0.038% , T
fBR 51.72 mg/kg, BB 17.80 mg/kg, R
61.09 mg/kg, RI T — IR MEEM (B FETEA)
WA (G 3 REA K8 =1:2, B2
ANEE S E#T)2 #E A, UPN HIER AR
S0% #ATHE R , e DT ERERE.

WC2 i B B M N 1.93 g/pot, ZM A N 13.03
g/pot(ﬁﬁﬁﬁﬁﬁuWﬁﬁmﬂ;%i{jﬁmﬁiff‘iﬁ
FIHE R & 520.5 kg/hm® RHRE, THE 7 B2 B8

MAEE), B 4. 6 1 BEF, AFHHER
BT A 19 BFF IR, SRR 20 d lR—WRE , B 2R 5
MEHRI A T 3 A LA E 3 k(47 8 H1.H2,H3
Fn 3 WBRERT ), BER E N 20 em; WIRF 2
SRR R M B4 T HRTREEEE T 105C
HAE R E 30 min, 7SCHT RZEE, HBEF L 40
om §f , BEE AT, UNIRE B TH LB ATH
FERTAET= 5% FEan B E R B RIS, AU A
-S4 ZHT - 03, AL IR A B AR T A6 7
1.2 SoWAZERTE

&[5 it 2 (NRR, Nitrogen recovery rate) 42 5 1E 4
MR T AR 5 IR B A E A b, B R B R
RIEH R FZOR, HItE

Ve b FE R 53 B9 N% (Ndff) = /N JRF
BB AN FEFESE x 100%,

A Z (N recovery rate) = YE#) B & x Ndff/
(FAEH AR x & N &) x100%;

RE Wl B SRR E R AR R E R
g skFRA B

RERYCGRE = HHER BN BARZ(g)/EKRK
B ()P, |

I F %% % (NUE, Nitrogen utilization efficiency)
2 P A0 & Ui #5958 # (NHI, Nitrogen harvest index) 38 78
B R FRPASSKREAZIL, BRAREHR A
HRk R, T B R AR A AR, AE
FEMNERRSERARRE S 2K B AZ LRER
RIRTEH, B

RAERKBU =WRBREARRE/ LEKEE
& x 100,

K FH Microsoft Excel 2000 #4780 #5402 ; I DPS
GG HET T EANTREZERB(P=0.05),
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Fig.1 Nitrogen accumulation amount and ratio of from fertilizer in the growth season

2.2 ARABRPBEHERERRSERBBYRE (R )

F1 FRRKHEREREARCERBIERE
Table 1 Nitrogen content of different organs and effect of fertilizer application at different harvest stages

5 Fl W gk B 81 =By — Kt A Applied as base fertilizer 43 3 i A Split applied at three times
Variety Harvest time Organs N (%) Naff(%)  Ndfs(%) N (%) Ndff(%)  Ndfs(%)

w2 H1 B % Stubble 0.67 69.4 30.6 0.77 52.6 47.4

R Root ) 0.87 75.8 24.2 0.89 62.9 37.1

Z#Y Stalks 1.00 71.0 29.0 1.00 52.5 47.5

i H Leaves 2.18 81.1 18.9 2.22 54.8 45.2

2%k Plant 1.25 ab 73.3 a 26.7 1.31a 55.1b 44.9

H2 Bi ZE Stubble 0.80 52.5 47.5 1.37 35.6 64.4

#2 Root 0.96 61.6 38.4 0.90 60.0 40.0

Z£ 85 Stalks 1.61 46.9 53.1 1.48 54.3 45.7

I H Leaves 1.28 49.2 50.8 1.08 58.7 41.3

28 Plant 0.83b 52.5a 47.5 1.61 a 48.8 ab 51.2

H3 B 7 Stubble 0.82 40.7 59.3 0.87 56.0 4.1

R Root 1.19 45.1 54.9 1.07 52.1 47.9

ZE8Y Stalks 2.26 39.3 60.7 2.32 45.2 54.8

it F Leaves 1.34 40.3 59.7 1.52 51.0 49.0

£ Plant 1.20 b 41.2 b 58.8 2.20 a 52.0 a 48.0

M H1 B4 #E Stubble 0.92 78.3 21.7 0.83 59.4 40.6

R Root 0.96 84.4 15.6 0.90 63.8 36.2

M H Leaves 1.61 82.6 17.4 1.48 63.6 36.4

£ FR Plant 1.28 a 80.9 a 19.1 1.08 ab 61.6 b 38.4

H2 B4 7 Stubble 1.18 49.6 50.4 2.44 100.0 0.0

# Root 0.82 64.1 35.9 — — —

ZE8Y Stalks 1.32 48.8 51.2 2.40 100.0 0.0

M H Leaves 2.35 48.6 51.4 3.20 .100.0 0.0

£ % Plant 1.38 52.2b 47.8 P— 100.0 a 0.0

H3 B4 #E Stubble 1.57 46.8 53.2 1.73 100.0 0.0

2 Root 1.25 53.6 46.4 1.63 . 97.6 2.4

Z£8 Stalks 1.91 46.8 53.2 1.75 100.6 0.0

I H Leaves 2.16 45.9 54.1 2.19 100.0 0.0

28R Plant 1.68 b 48.0b 52.0 1.85a 99.4 a 0.6

7 (Note) : Ndff = Nitrogen derived from fertilizer. Ndfs = Nitrogen derived from soil. H1\H2.H3 FE/R % — R IR E - RIKHFEE S =Wk,
ARAFBERS%EEESR, TR H1.H2.H3 Means the first, second and third harvest. Different letters indicate significant at 0.05 level. Same as follows.
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RE 2 EQREELELEEREHFEATES
F—RMEEM A, BV ERNMER. BIEYKR
W ARk SR BT BE AR, — YR e e S Ak B 43 B0 R 43 R e
JEAL TR 18.2% F1 19.3% , Wk i 1 38 A i LL 4] 5 Rl
ERRAR; BAEEAASE WAL Kt~ R
F—REMANE . BB 2 5 O EIE — R
4ob 38 O A R A KL B L TR T A R B AR A 2 L (B3R =
WAEI B S 2 4R ; BV B R B4 E 4 KA
R0 B AR 97.6%~100% K B AE%} .

2.3 AAKFHEKESEETENEIREE

H2EH RE2SEBETEMEARAEY

BRI F— KGR, LR A
MBFRSEEAETERMBEE2RBEER
Sy EC LB 2 BRI B > B 2E > 228 > RAA A
> AR > 258 > B, BEX B R R M B B 2
WE AW A, BEFERLERELFT
B SR AR R — i B 4L 2 KT 2 Wk i AR Ak
B EAREZ MR H— R 5 R
WA B SRE 2 SLEE B, HEY
M AR AR, ZHEMK.

2 BURFNPEHXKTE.ZEMRENSER
Table 2 Plant dry weight, accumulation amount and partition of nitrogen at different harvest stage
: AR R um . 7 L
BHmm aw o O Dl %)
Variety  Treat. Organs
H1 H2 H3 H1 H2 H3 H1 H2 H3
WC2 1M A BB Subble 4.60 12.19 13.56 0.031 0.097 0.111 9.87 23.07 13.12
Applied as #% Root 9.37 5.00 26.56 0.081 0.044 0.262 . 26.03 10.58 30.94
base 258 Stalks 3.33 4.02 10.54 0.033 0.048 0.123 10.73 11.47 14.48
fertilizer P H~ Leaves 7.63 10.15 17.44 0.166 0.230 0.351 53.37 54.88 41.46
£k Plant  24.93b 31.37a 68.10b 0.312b 0.419b 0.846b
4 3 i A B3 # Subble  5.10 22.11 27.55 0.038 0.285 0.238 10.79 28.86 14.32
Split appl. 4R Root 10.33 7.42 40.25 0.092 0.056 0.423 26.01 5.70 25.43
at 3 times Z5¥Y Stalks 2.87 14.58 30.10 0.029 0.156 0.349 8.13 15..82 21.01
i Leaves  8.80 21.14 28.60 0.195 0.491 0.653 55.07 49.61 39.25
£ Plant  27.10a 65.25a 126.50a 0.354a 0.989a 1.664a
ZIM 1 3RWEA BE7E Subble 10.35 13.82 23.90 0.097 0.162 0.376 11.68 21.69 30.86
Applied as # Root 22.50 22.96 21.00 0.215 0.189 0.262 25.92 25.28 21.55
base  ZEHH Stalks — 1.02 4.40 — 0.013 0.084 1.80 6.92
fertilizer Bt H Leaves 32.20 16.28 22.95 0.518 0.382 0.495 62.40 51.22 40.67
2 Plant 65.05a 54.08b 72.25a 0.831a 0.747b 1.217 ab
4y 3 it A B £ Subble  8.80 19.73 22.45 0.074 0.493 0.389  18.68 32.32 28.05
Split appl. #& Root 15.28 34.80 24.80 0.137 0.084 0.404 34.54 5.51 29.10
at 3 times Z£# Stalks — 2.20 2.75 — 0.053 0.048 — 3.46 3.46
M B Leaves 12.55 28.00 24.95 0.186 0.896 0.547 46.78 58.72 39.39
£k Plant 36.63 b 84.73a 74.95a 0.397b 1.442a 1.388a

2.4 FMBRERRKEE
RE2SAFTHHNAZRUBCGERE B G N, £
TG B B R R R GR B2 S H N5 MR I A S04 i 28
AL, 7E 110 d EA R BB K. AN EHK T A Rk
BMEEFH BEFEXRSTHE2 S, HEBLEEY
EARBREAESEERT - KEBLE , KE 25
LHERARRWEBEEEZRAEE MBAFELR—
WEMBAE S TR EELHE(E 2),

2.5 MHMAREDRRANARE

S 10 i SV 0 R S AR R RUBIT o AR AL
B, B R X RAE B A R P RE
FRYERE 2SR TEETELK, EHELSKIE
JEABEREE ST —REEEAE,; B, ARX
FIRBA A ERRFIN H3 > H2 > Hl, Bk, &
7 F 3R R b 0B B 4 YR i D B JER R R B R N
FEaH) , BT R e AR, BAORERK , &
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ML B AR IRIE R 53.4% . MAEAEFE BEE 2 5
HRIBRFEBEEEEATFEKRI%ES (B 3).
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Fig.2 Comparison of nitrogen uptake intensity on Wancao 2 and Zea mexicana
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Fig.3 Comparison of recovery rate and harvest index of nitrogen on Wancao 2 and Zea mexicana
(Avg.—3 WHCFR M SE 2 {H Average of 3 harvests; Tot. — 4 B A B UFRFEH N harvest index during growth period. )
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RIEFMARYHREERERE, BEEES
TE/NSE VE K%k ER A g BV T A KR
Ve R AR A AR B R RE R D o A U081 B
BN M ERERAR AT TR 2 SR T EX
REH R AR A R ARAARMARBR
BEWE. SREV, EFHARHEDESRE
RERREZHH N, B AHRRERERTH
AE . BE 2 SEREATRABF A > 2%
B> RABEARGHREFANRE SBRNLL
BB, EREARRERAARTEMNTELR

WER; BETEXRMAMBRABRHERRTE
BB, B2 54T BN RIIERAR 7
Wi/ B R ERMEM 2R, HERRE
RN B EREA T HERE R W3 m , T % Y BE R AR
BAR, AW E SRR AR ERFEE
o ARWKNE, EE 2 SMBEFERERE
LRAGSEBEERIKERALPEELER, F—KN
), E 2 SHRERLEEBRELASTERT T—
KHBELHE, BT ERSZHR; FERIKE
LAY H A — Y bk i AR A B T A R B AR B, 43
BlE it 18.2% 7 19.3% , B M At LB AR K
BEFETEZE 5, — IR M e B Ak 2 9 RUVR B R A R Ah
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W34, LEPARER , HNEYREHNBE, W
EREELASENESRGIELES T —REM
ARFE, BEEE 2 588 T ROIRE R YR E e AL B R
RERHRH LB T 0 R BB AL B, 58 = iR 5 =2
R 5 T2 T B K 4 M Ak 38 R M R
f7.97.6%~100% 3k B ik, BEE 2 S&H/E TE
LR R B B R 4 WK BB A B R T — YR M e AR b
58— IR B FAR o A A B B T 2R A
B2, B o o 50 e LU B 7 v 2D, 25 8 A
BK, BEFERLEEHF TEMARAE K
Jit S A BE K F 4 ke IS Ak B, P A 0 R A A B
B, — YROME G AT AL B R R0 258 R4 B AR ALt B
i@ SAEE B, WETHEORLAES,
EHBK. KE 2 SAFTHNARRIGRE R B
I BREFEREREHAREA,AEK 110d EHE
A, BB AR AT RE 2 B TR AR AED W
HEYIEREE RN . NSBORBHARBGEEE B
(B2) . BEFEARETFTHRE2 S, MEFAESK
MREAHEARRBCRFEREERS T — RS2,
BRE 2 SLHEEHMEEFRAZRIGREZERR
B BVGE B R — R i AR AL 28 T 4 UG FIE Ak
H,

S IR R R 4 1 MR S A BT o AR R R
B, ERBRED N BN R ARRE Y, EE
RABR R EHEA , 73R B A L M J7 2008 #k e 1 5
FAKMERERTE Y, A Noy AR, H o, R
AEE, FLFAM|EMABEBREZNRETSE,
AR, AR R AR ¥ 2 4 YR i AT 4 3 R [l
WEBER T —RKEERELHE, b, ¥ 2 54K
MEAEAL B A U R 72.7% , B R ER RN
49.4% . RIEF AMRE AR EHREERE Y,
IR GOIRE A K, BE 6 A, Ak 3k
EM 75% ~ 78% T 3 62%; Papakosta and
Gagianas[zﬂi)\ﬁ , B EXT F MR B 5 F
Bxo. AR P BEE 2 540 M AL A0 28 A FR 8 Bk
$62.3% ,BUEEEKN 53.4% ,BEH 2 SRR
BEEZRHBRETER AR, Hf , RE 25
H1 1 H2 R EAE TN T, AR KBERERABE,
H3 2B ARG B E S F— KRR, &
H4.31% AT RER MR MR AL B AR AR B R
BN BT R oK H1 A H3 — YOS AE 40 38 48 Mk 3R
BEBEER THRERLE, 25 EH 15.62%
4.74% , H2 43 YR s BB A0 B8 & H — Yk M i AR 4b 3
9.14%  ARILEFEAZRYIEERZ b T4 5 5k

KB HE R,

AR5 P b R R R G Rl B AR DL R R
F A BN BT WORR 18 205 40, 7 A 7 P AR R
P 306 1 B B o S R AR PR B E M IE S . BRE 2 5
BLR A RS 43 U it R B i 2K, i 28 7 B O UL AT R
FH— Y it I Ak B 4 T v, X RETE 4R B R R A K
R R, A F TR R
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