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Nitrogen (N) fertiliser use in New Zealand has increased rapidly from less than 50,000 tonnes in 1990 to about 
450,000 tonnes in 2020. Virtually all of this fertiliser N is applied in a readily available, water-soluble form, such as urea, 
ammonium sulphate or diammonium phosphate. The N in such products is subject to losses to the environment via: 
]VSH[PSPZH[PVU��HTTVUPH���KLUP[YPÄJH[PVU��UP[YVNLU�HUK�UP[YV\Z�V_PKLZ�NHZLZ���SLHJOPUN��UP[YH[L��HUK�Y\UVќ��HTTVUP\T�HUK�
nitrate). 

As fertiliser N use increases, so does the environmental footprint of farming and there are initiatives, both locally 
HUK�PU[LYUH[PVUHSS �̀�[V�ÄUK�^H`Z�[V�PUJYLHZL�UP[YVNLU�\ZL�LѝJPLUJ`��5<,���RN�+4�RN�5�HWWSPLK��^OPJO�^PSS�WYV]PKL�
LJVUVTPJ�ILULÄ[Z�^OPSL�ZPT\S[HULV\ZS`�YLK\JPUN�SVZZLZ�[V�[OL�LU]PYVUTLU[��6UL�H]LU\L�[OH[�PZ�ILPUN�L_WSVYLK�PZ�[OL�
development of slow-release nitrogen fertilisers. 

There are several categories of slow-release N fertilisers:

1. 5�MLY[PSPZLYZ��^OPJO�HYL�JOLTPJHSS`�TVKPÄLK�[V�YLK\JL�[OL�ZVS\IPSP[`�VM�[OL�5�JVTWV\UK�PU�[OL�MLY[PSPZLY��L�N��\YLH�
aldehyde polymers).

2. N fertilisers, which are coated with a sparingly soluble material to slow the movement of the N from the granule 
to the soil solution (e.g. sulphur coated urea).

3. 5�MLY[PSPZLYZ��[V�^OPJO�IPV�HJ[P]L�JOLTPJHSZ��L�N��\YLHZL�HUK�UP[YPÄJH[PVU�PUOPIP[VYZ��HYL�HKKLK�^OPJO�ZSV^�KV^U�[OL�
transformations of the fertiliser N once it is in the soil (e.g. SustaiN®, N Protect®��,JV5®).

4. N fertilisers, which are coated with a semi-permeable membrane to control the rate of release of the N from the 
granule to the soil solution (e.g.Smartfert).  

0[�PZ�UV[LK�[OH[�[OLYL�HYL�ZL]LYHS�ZSV^�YLSLHZL�5�WYVK\J[Z�VU�[OL�THYRL[���[`WPJHSS`�VM�[OL�[`WLZ�MV\UK�PU�JH[LNVYPLZ���
HUK���HIV]L��L�N��6ZTVJV[L���4VZ[�HYL�[VV�L_WLUZP]L�MVY�\ZL�VU�[OL�ºIYVHK�HJYL»�ZP[\H[PVU�I\[�HYL�\ZLK�PU�OPNO�LUK�[\YM�
culture settings (e.g. golf courses, bowling greens).

SLOW RELEASE NITROGEN
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Figure 1� :VTL�VM�[OL�UP[YVNLU�[YHUZMVYTH[PVUZ�PU�[OL�ZVPS�HќLJ[LK�I`�HNYV[HPU�HUK�+*+�

SustaiN®, N Protect®, EcoN®

,JV5®�JVU[HPUZ�[OL�JOLTPJHS�+*+��KPJ`HUKPHTPUKL��^OPJO�ZSV^Z�[OL�YH[L�VM�JVU]LYZPVU�VM�HTTVUP\T��5/4
+1) to nitrate 

�563
-1��PU�[OL�ZVPS��-PN\YL�����;OPZ�WYVK\J[�^HZ�PU[YVK\JLK�VU[V�[OL�5L^�ALHSHUK�THYRL[�ZVTL�`LHYZ�HNV�HUK�ZOV^LK�

ZVTL�WYVTPZL�HZ�H�[VVS�MVY�YLK\JPUN�563
-1�SLHJOPUN�PU�KHPY`�WHZ[\YLZ��/V^L]LY��[OL�WYVK\J[�^HZ�^P[OKYH^U�MYVT�[OL�

THYRL[�^OLU�+*+�YLZPK\LZ�^LYL�MV\UK�PU�TPSR��

Both of the fertiliser co-ops, Ravensdown and Ballance AgriNutrients, have, in recent years introduced what they call, 
stabilised urea products - SustaiN® and N Protect®. The chemical agrotain is added to the urea to slow down the 
JVU]LYZPVU�VM�\YLH��*6��5/�2)2��[V�HTTVUP\T��5/4

+1���PU�[OL�ZVPS��-PN\YL�����<UKLY�JLY[HPU�JVUKP[PVUZ�[OL�HTTVUP\T�JHU�
IL�SVZ[�[V�[OL�H[TVZWOLYL��]VSH[PSPZLK��HZ�[OL�NHZ�HTTVUPH��5/3). It is claimed agrotain reduces volatilisation by up to 
50%.
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Some science
There are two ways to test this claim, either directly or 
indirectly. 

Ammonia volatilisation can be measured directly in 
[OL�ÄLSK�I`�WSHJPUN�ZTHSS�TPJYV�JOHTILYZ�V]LY�[OL�
ZVPS��*SLHU�HPY�PZ�Å\ZOLK�[OYV\NO�[OL�JOHTILY��HUK�[OL�
ammonia emitted from the chamber is trapped and 
TLHZ\YLK��*OHTILYZ�HYL�WSHJLK�VU�\U[YLH[LK��JVU[YVS��
and urea-treated soil, normally with a number of 
YLWSPJH[PVUZ��6M�JV\YZL��[OL�L_WLYPTLU[HS�[LJOUPX\L�PZ�H�
little more complicated than this because it is important 
to control the temperature and moisture conditions 
in the chamber, but nevertheless this is the essence 
VM�[OL�[LJOUPX\L��,_WLYPTLU[Z�VM�[OPZ�[`WL�OH]L�ILLU�

KVUL�PU�5L^�ALHSHUK�HUK�PU[LYUH[PVUHSS`�H[�KPќLYLU[�
temperatures and rates of fertiliser applications. 

The fertiliser co-ops claim on their respective websites 
that, based on this evidence, adding the chemical 
agrotain to urea can reduce ammonia volatilisation by 
up to 50%. 

;OLYL�PZ�HUV[OLY�^H`�[V�LZ[PTH[L�[OL�LќLJ[�VM�HNYV[HPU�
treated urea, relative to urea-alone. Assuming that if the 
]VSH[PSPZH[PVU�VM�HTTVUPH��5/4

+1) is reduced (Figure 1) 
more available plant N will accumulate in the soil and 
this will stimulate plant growth. In other words, the yields 
from plants grown with agrotain-treated urea should be 
greater than the yields grown with untreated urea. 
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To test this hypothesis, we reviewed data from trials reported in the national and international literature on a range of 
JYVWZ��PUJS\KPUN�WHZ[\YLZ��;OL�YLZ\S[Z�HYL�Z\TTHYPZLK�PU�;HISL����*VUZPKLYPUN�HSS�[OL�KH[H��(SS�*YVW�;̀ WLZ��[OLYL�^LYL�
����[YPHSZ��[OL�TLHU�LќLJ[�VM�HNYV[HPU��[OL�[YHKL�UHTL�MVY�5ώ�UώI\[`S��[OPVWOVZWOVYPJ�[YPHTPKL��[YLH[LK�\YLH��YLSH[P]L�\YLH�
HSVUL��^HZ������HUK�[OL�JVUÄKLUJL�PU[LY]HS�VM��� ���;OL�YLZ\S[Z�^LYL�ZPTPSHY�MVY�HSS�JYVW�[`WLZ��;HISL�����

[The full paper can be found here: Edmeades DC and McBride RG (2023). An assessment of the agronomic 
LќLJ[P]LULZZ�VM�5ώ�UώI\[`S��[OPVWOVZWOVYPJ�[YPHTPKL��U);7;����[YLH[LK�\YLH�VU�KY`�TH[[LY�`PLSKZ�VM�JSV]LY�IHZLK�
WHZ[\YLZ��NYHZZLZ�HUK�HYHISL�JYVWZ��1V\YUHS�VM�5L^�ALHSHUK�.YHZZSHUKZ���!��� �����������D

5V[L�[OH[�YHUNL�PU�[OL�¸YLZWVUZLZ¹��0�OH]L�\ZLK�WHYLU[OLZLZ�MVY�YLHZVUZ�0�^PSS�ZOVY[S`�L_WSHPU��HYL�IYVHK��[`WPJHSS`������
[V��������;V�L_WSHPU��[OPZ�P[�PZ�ILZ[�[V�WSV[�[OL�KH[H�HZ�[OL�J\T\SH[P]L�KPZ[YPI\[PVU�VM�[OL�¸YLZWVUZLZ¹�[V�HNYV[HPU�[YLH[LK�
urea relative to urea alone (Figure 2). 

Table 1.   Summary of the aggregated and subsets of the data comparing crop and pasture responses to agrotain 
treated urea relative to untreated urea.

Crop type Number of 
observations

Mean DM yield 
response (%)

Range of DM yield 
response (%)

ͻͷΨ����ϐ�������
interval (%)

All crop types 348 3.1 -23 to +32 0.9
Arable crops 114 2.8 -23 to +26 1.8
Grasses 234 3.2 -18 to +32 1.0
*SV]LY�IHZLK�
pastures

153 2.9 -13 to +32 1.1
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(SS�VM�[OL�TLHZ\YLK�LќLJ[Z�VM�HNYV[HPU�[YLH[LK�\YLH�^LYL�SLZZ�[OHU������HUK�HSS�^LYL�HIV]L�������;OL`�^LYL�
KPZ[YPI\[LK�HYV\UK�H�TLHU�VM������0U�V[OLY�^VYKZ��HIV\[�����VM�[OL�VIZLY]LK�LќLJ[Z�HYL�WVZP[P]L�HUK�����ULNH[P]L��
6[OLY�PU[LYUH[PVUHS�Z[\KPLZ��PU�^OPJO�THU`�[YPHS�YLZ\S[Z�OH]L�ILLU�Z\TTHYPZLK��OH]L�YLWVY[LK�ZPTPSHY�LќLJ[Z�IV[O�PU�
[LYTZ�VM�X\HU[PM`PUN�[OL�LќLJ[��HUK�[OL�WYLZLUJL�VM�IV[O�WVZP[P]L�HUK�ULNH[P]L�YLZ\S[Z��

0[�PZ�\USPRLS`�[OH[�HKKPUN�HNYV[HPU�[V�\YLH�OHZ�H�KL[YPTLU[HS�LќLJ[�per se on plant growth and hence there must be 
V[OLY�YLHZVUZ�^O`�[OL`�VJJ\Y��HUK�HYL�HWWHYLU[��LZWLJPHSS`�PU�SHYNL�KH[H�ZL[Z��Z\JO�HZ�PU�[OL�J\YYLU[�Z[\K �̀�;OL�SPRLS`�
L_WSHUH[PVU�MVY�[OL�VIZLY]LK�YHUNL�PU�ULNH[P]L�¸YLZWVUZLZ¹�PZ�[OH[�[OL`�YLÅLJ[�[OL�PUOLYLU[�\UJVU[YVSSLK�]HYPHIPSP[`�¶�º[OL�
IHJRNYV\UK�UVPZL»���[OH[�VJJ\YZ�PU�HSS�ÄLSK�[YPHSZ��0M�[OPZ�PZ�HJJLW[LK��[OLU�SVNPJHSS`�[OL�YHUNL�PU�[OL�WVZP[P]L�LќLJ[Z�^PSS�
HSZV�YLÅLJ[�[OPZ�]HYPHIPSP[ �̀�HUK�ZOV\SK�UV[�ULJLZZHYPS`�IL�H[[YPI\[LK�[V�real treatment�LќLJ[Z��OLUJL�[OL�WHYLU[OLZLZ���
The average “response” in the current data-set is about +3% (Table 1), which indicates that the normal distribution is 
TV]LK�ZSPNO[S`�[V�[OL�YPNO[��Z\NNLZ[PUN�[OH[�HNYV[HPU�OHZ�H�ZTHSS�LќLJ[�VU�WSHU[�NYV^[O��^OPJO�SPLZ�^P[OPU�[OL�SPTP[Z�VM�
LYYVY�PU�ÄLSK�[YPHS�^VYR��

B-VY� H� NYLH[LY� \UKLYZ[HUKPUN� VM� [OL� HWWSPJH[PVU� HUK� PU[LYWYL[H[PVU� VM� J\T\SH[P]L� KPZ[YPI\[PVU� M\UJ[PVUZ� YLMLY� [V�
-LY[PSPZLY�9L]PL^�5V����VY�,KTLHKLZ��+�*��������;OL�LќLJ[Z�VM�SPX\PK�MLY[PSPZLYZ�KLYP]LK�MYVT�UH[\YHS�WYVK\J[Z�VU�
JYVW��WHZ[\YL�HUK�HUPTHS�WYVK\J[PVU!�(�YL]PL �̂�(\Z[YHSPHU�1V\YUHS�VM�(NYPJ\S[\YHS�9LZLHYJO���!� ��� ��D�

Figure 2���*\T\SH[P]L�MYLX\LUJ`�KPZ[YPI\[PVU�VM�WSHU[�KY`�TH[[LY��+4��YLZWVUZLZ�[V�
agrotain-treated urea relative to urea for all crop types (%).
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([�SV^�YH[LZ�VM�HWWSPJH[PVU��#����RN�5�OH��[OL�TLHU�
YLZWVUZL�^HZ������^P[O�H�JVUÄKLUJL�PU[LY]HS�VM�����"�
[OL�TLHU�SPLZ�^P[OPU�[OL�JVUÄKLUJL�PU[LY]HS��TLHUPUN�
[OH[�[OL�TLHZ\YLK�LќLJ[Z�HYL�^P[OPU�[OL�THYNPU�VM�LYYVY�
MVY�[OPZ�[`WL�VM�L_WLYPTLU[H[PVU��;V�W\[�[OPZ�PU�ZVTL�
JVU[L_[��\YLH�^OLU�\ZLK�VU�WHZ[\YLZ�PU�5L^�ALHSHUK�
PZ�[`WPJHSS`�HWWSPLK�H[�������RN�5�OH�WLY�HWWSPJH[PVU��0[�
PZ�TVYL�SPRLS`�[OHU�UV[��[OH[�HNYV[HPU�[YLH[LK�\YLH�^PSS�
OH]L�UV�TLHZ\YHISL�LќLJ[�VU�WHZ[\YL�NYV^[O��>OLU�
cropping, higher rates of N are normally applied and it is 
SPRLS`�[OH[�[OLYL�^PSS�IL�H�ZTHSS��I\[�ZPNUPÄJHU[�LќLJ[�VU�
crop yields from adding agrotain to urea. 

;OL�ZTHSS�LќLJ[�VM�HNYV[HPU�[YLH[LK�\YLH�OHZ�VU�
WSHU[�+4�NYV^[O�PZ�PU�JVU[YHZ[�[V�[OL�SHYNL�YLWVY[LK�
LќLJ[Z�[OH[�P[�OHZ��\W�[V������VU�YLK\JPUN�HTTVUPH�
]VSH[PSPZH[PVU�^OLU�TLHZ\YLK�KPYLJ[S`�PU�[OL�ÄLSK��;OPZ�
YHPZLZ�H�X\LZ[PVU"�HYL�[OL�[LJOUPX\LZ�J\YYLU[S`�\ZLK�[V�
TLHZ\YL�HTTVUPH�]VSH[PSPZH[PVU�KPYLJ[S`�PU�[OL�ÄLSK�V]LY�
estimating ammonia volatilisation?  

;OLZL�ÄLSK�[YPHS�YLZ\S[Z�Z\NNLZ[�[OH[�LP[OLY�H��[OL�HTV\U[�
of N volatilised from urea applied to the soil is typically 
ZTHSS�VY�I��[OH[�[OL�JVUZLY]LK�5�PZ�UV[�[HRLU�\W�I`�[OL�
plant or c) the conserved N is incorporated into the soil 
N pool and is not accessible to the plant. These later 
[^V�Z\NNLZ[PVUZ�HYL�\USPRLS`�NP]LU�[OH[�[OL�`PLSK�MYVT�
clover-based pastures, grasses and crops are always 
limited by N and they will respond to applied fertiliser N 
up to very high rates of N. 

Table 2.���,ќLJ[�VM�[OL�YH[L�VM�MLY[PSPZLY�UP[YVNLU��5��HWWSPJH[PVU�VU�[OL�WSHU[�KY`�TH[[LY��+4��`PLSK�YLZWVUZLZ�����[V�
agrotain-treated urea relative to urea alone.

Rate of N fertiliser 
application  
(kg N/ha)

Number of 
measurements

Mean response 
(%)

Range 
(%)

ͻͷΨ����ϐ�������
interval (%)

0-50 104 1.4 -18 to +23 1.4
51-100 126 2.6 -18 to +30 1.6

101-200 53 4.9 -23 to +26 2.6
+200 34 7.5 -13 to +32 3.1

Simple calculation reinforces the conclusion that the 
amount of N volatilized from urea is typically small. For 
L_HTWSL��HZZ\TL�[OH[�\YLH�^HZ�HWWSPLK�[V�H�WHZ[\YL�
and that the pasture yield over the duration of the 
MLY[PSPZLY�5�LќLJ[��ZH`���TVU[OZ��^HZ������RN�+4�OH��
If agrotain- treated urea was used instead of straight 
urea, the increase in pasture production would be on 
H]LYHNL����P�L�����RN�+4�OH��(ZZ\TPUN�H�WHZ[\YL�5�
concentration of say 4%, this would represent about  
����RN�5�OH��

There is something ironic in these results. In my early 
career it was generally accepted that volatilisation of 
ammonia from temperate pastoral soils where N was 
HWWSPLK�H[�SV^�YH[LZ��#����RN�5�OH����^HZ�ZTHSS�¶�P�L��
< 5% of the N applied - consistent with the present 
results. In other words, in the overall scheme of things, 
it was of little practical importance, especially to the 
farmer.  It intrigues me that ammonia volatilisation has 
only recently become an issue on the farm, coinciding 
^P[O�[OL�PU[YVK\J[PVU�VM�WYVK\J[Z�SPRL�HNYV[HPU�[YLH[LK�
\YLH��4`�X\LZ[PVU�PZ�[OPZ!�0Z�P[�WVZZPISL�[OH[�HTTVUPH�
]VSH[PSPZH[PVU�OHZ�ILLU�L_HNNLYH[LK�PU�5L^�ALHSHUK�[V�
JYLH[L�H�THYRL[�MVY�HNYV[HPU�[YLH[LK�\YLH&�

;OL�LќLJ[�VM�HNYV[HPU�[YLH[LK�\YLH�^HZ�HќLJ[LK�I`�[OL�YH[L�VM�5�HWWSPLK�¶�[OL�OPNOLY�[OL�YH[L�VM�HWWSPJH[PVU�VM�5�
[OL�NYLH[�[OL�LќLJ[�VM�HNYV[HPU��;HISL�����;OPZ�PZ�[V�IL�L_WLJ[LK�NP]LU�[OH[�[OL�TVYL�5�[OH[�PZ�HWWSPLK�[OL�NYLH[LY�[OL�
WV[LU[PHS�LќLJ[�VU�[OL�HTV\U[�VM�5�]VSH[PSPZH[PVU��
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B+Y�+V\N�,KTLHKLZ�PZ�[OL�ZJPLUJL�HK]PZVY�[V�;U\L�:THY[MLY[D

Smartfert is a controlled release urea fertiliser. The urea granule is coated with a semi-permeable membrane which 
JVU[HPUZ�UHUVWVYLZ�[OYV\NO�^OPJO�^H[LY�JHU�LU[LY�[OL�NYHU\SL�HUK�ZVS\ISL�\YLH�JHU�KPќ\ZL�V\[�MYVT�[OL�NYHU\SL�
(Figure 3). 

;OL�JOLTPZ[Y`�VM�[OL�JVH[PUN�JHU�IL�HS[LYLK�[V�NP]L�^P[O�KPќLYLU[�YLSLHZL�YH[LZ�¶�OLUJL�[OL�[LYTPUVSVN`�¸JVU[YVSSLK�
YLSLHZL¹�\YLH��-PN\YL�����;OL�PKLHS�PZ�[V�TH[JO�[OL�YH[L�VM�YLSLHZL�VM�5�MYVT�[OL�NYHU\SL�[V�[OL�YH[L�VM�5�\W[HRL�I`�[OL�
JYVW��;OLVYL[PJHSS �̀�[OPZ�ZOV\SK�PUJYLHZL�[OL�5<,��RN�+4�\UP[�5�HWWSPLK��HUK�YLK\JL�SVZZLZ�]PH�SLHJOPUN�HUK�MYVT�
.YLLUOV\ZL�.HZ��./.��LTPZZPVUZ��ZLL�-PN\YL�����

Figure 3���:JOLTH[PJ�KPHNYHT�L_WSHPUPUN�OV^�;U\L�:THY[-LY[�^VYRZ�

Figure 4   The release of nitrogen over time (100 days) from urea and some 
L_WLYPTLU[HS�:THY[MLY[�WYVK\J[Z��:THY[MLY[��:-��WYVK\J[Z���������� ��

TNUE SMARTFERT
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3HIVYH[VY`�L_WLYPTLU[Z�OH]L�ZOV^U�[OH[�[OPZ�WYVJLZZ�PZ�UV[�HќLJ[LK�I`�ZVPS�TVPZ[\YL�I\[�PZ�HќLJ[LK�I`�[LTWLYH[\YL��0[�
has also been shown to reduce N leaching (Figure 5).

Figure 5   The amounts of nitrogen (N) retained in the soil 
column after leaching with water for 130 days.

Figure 6   ;OL�LќLJ[�VM�\YLH�HUK�:THY[MLY[�VU�[OL�THYNPUHS�WHZ[\YL�YLZWVUZL�YLSH[P]L�[V�
JVU[YVS�V]LY�H�ZP_�TVU[O�WLYPVK�

;OL�WLYMVYTHUJL�VM�;U\L�:THY[MLY[��,_WLYPTLU[HS�WYVK\J[�:-�� ���ZLL�-PN\YL����OHZ�ILLU�L_HTPULK�PU���ÄLSK�[YPHSZ�VU�
white clover-based pastures. The results from one representative trial conducted in the Rotorua district is shown in 
Figure 6.
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:PUNSL�HWWSPJH[PVUZ�VM����RN�5�OH�VM�\YLH�HUK�:THY[MLY[�� �^LYL�HWWSPLK�PU�ZWYPUN�HUK�[OL�WHZ[\YL�WYVK\J[PVU�^HZ�
measured at intervals over several months. The results (Figure 6) mimic what was found in the laboratory. There was a 
SHYNL�YLZWVUZL�[V�\YLH�PUP[PHSS`�¶�PU�[OL�ÄYZ[�TVU[O���I\[�P[�KLJSPULK�[OLYLHM[LY��;OL�WHZ[\YL�YLZWVUZL�[V�:THY[MLY[�� �^HZ�
KLSH`LK�I`�ZL]LYHS�TVU[OZ�HUK�YLHJOLK�H�TH_PT\T�����TVU[OZ�WVZ[�HWWSPJH[PVU��

6U�H�]LY`�5�YLZWVUZP]L�ZP[L�PU�[OL�/H^RLZ�)H`�[OL�J\T\SH[P]L�LќLJ[�V]LY�[PTL�VM�:THY[MLY[�� �^HZ�����V]LY�JVU[YVS�
(Figure 7) 

;̀ WPJHSS �̀�[OL�U\[YPLU[�LѝJPLUJ`�VM�\YLH�PU�JSV]LY�IHZLK�
WHZ[\YLZ�PU�5L^�ALHSHUK�PZ�HIV\[�������RN�+4�WLY�
RN�5�HWWSPLK��0U�[OL���:THY[MLY[�[YPHSZ�JVTWSL[LK�[V�
KH[L��[OL�5<,Z�^LYL�PU�[OL�YHUNL�������RN�+4�WLY�
RN�5�HWWSPLK��PUKPJH[PUN�[OH[�[OL�5�SVZZLZ�HYL�SV^LY�MVY�
Smartfert. This is consistent with the results from the 
SLHJOPUN�L_WLYPTLU[Z�JVUK\J[LK�PU�[OL�SHIVYH[VY �̀�

Given the research to date it is reasonable to conclude 
[OH[�ºWYVVM�VM�JVUJLW[»�PZ�LZ[HISPZOLK�HUK�[OH[�P[�JV\SK�
now be used to: 

1. Front load N on crops at planting (e.g. maize and 
cereals)

2. Front load N on pastures pre-lambing

3. 4VKPM`�[OL�ZLHZVUHS�NYV^[O�WH[[LYU�VM�WHZ[\YL�
growth over time. 

4. Improve the economics of urea fertiliser use. 

5. Reduce N leaching.  

;OL�LU]PYVUTLU[HS�ILULÄ[Z�VM�:THY[MLY[�J\YYLU[S`�
include: 

1. <ZPUN�NLV[OLYTHS�LULYN`�H[�;H\WV��[V�
manufacture the coated product and hence a 
lower environmental foot print. 

2. Reducing N leaching. 

3. 3LZZ�MYLX\LU[�5�HWWSPJH[PVUZ�YLK\JPUN�[OL�M\LS�
and spreading-time costs. 

4VYL�YLZLHYJO�PZ�VM�JV\YZL�YLX\PYLK�[V�LZ[PTH[L�OV^�
:THY[MLY[�WLYMVYTZ�\UKLY�KPќLYLU[�ZVPS�HUK�JSPTH[L�
conditions and to develop products which better match 
[OL�YH[LZ�VM�WSHU[�5�\W[HRL�VM�KPќLYLU[�JYVWZ��6]LYZLHZ�
research indicates that controlled release urea reduces 
./.�LTPZZPVUZ��;OPZ�ULLKZ�[V�IL�X\HU[PÄLK�\UKLY�5L^�
Zealand conditions. 

Tnue Smartfert is available from Ballance agriNutrients, 
9H]LUZKV^U�HUK�+PJRPL�+PYLJ[�

Figure 7   
Pasture responses to urea and 
Smartfert 19 and 21, over control 
PU�H�[YPHS�PU�[OL�/H^RLZ�)H �̀


